


1944 


AN f ¥ 

| aad oad 
a a Ag ‘ ~ 
rts \ Nay 


UNITS NOW OPERATING AT SHASTA DAM 


KW 


000 


’ 


TWO 75 


| 

| 

| 

| 

uf> 
: 
ww 
! = 
| O 
| 5 
: - 
: 

; 

) 








HOW CloWSneal REPLACES 


MILES of MAKESHIFTS | 









Dancing *: | 


i over for Ruth Johnson, | 




































UP-IN-THE-AIR-JOBS 
DONE SPEEDILY AND 
SAFELY 
FROM THE 
PLATFORM OF THIS AERIAL LADDER 
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U p-in-the-air-work in industries of every sort has found 
new safety, new speed, new flexibility due to the Murray 
Crows’nest aerial ladder. It has long been the standard 
maintenance ladder of the electrical industry. It may be 
mounted on a variety of bases, 
from motor trucks to caster trailers, 
live skids, wagon trailers, etc. — 
whichever best suits individual 
plant conditions. It is particularly 
efficient for servicing — without 
interrupting production — fluores- 
cents and other luminaires, as well 
as unit heaters, sprinkler heads, 
painting. Many are 
being used for ser- 
vicing and inspect- 
ing planes at air 
fields and modifica- 
tion centers. 
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Inner strips of insulation 
YY ore folded about the con- 


— ductor. 





' 
Pure tin backing on the 
final layer forms a con- 
tinuous metal mold. 








With meto!l mold re- 
moved ofter vuicaniza- 
tion, the finished cable 
is ready for testing and 
shipment. - 
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ECAUSE of the rubber shortage, all manufacturers duced Okolite, an oil-base insulation requiring only a N. 
have been forbidden by the government to use natural smail proportion of rubber. 

rubber in wires and cables for commercial use. In addition, in 1939 and before hostilities commenced, ok 
In 1942 it became apparent that Buna S would be the the Okonite Research Department had imported Buna S fa 
principal synthetic rubber to be used for insulation. How- from Europe and it was not long before they found how ste 

ever, the Okonite Company as early as 1930 had intro- to replace the small amount of natural rubber in Okolite 
with Buna S. . 
LOOK POR rns SINGLE RIDGE Extensive proving-ground tests have shown that Okolite ti 
made with Buna S possesses the same electrical and T 





















* THE OKONITE STRIP PROCESS 


The Okonite Strip Insulating Process is a unique and supe- 
rior method of applying rubber insulation to a conductor. 


Strips, cut from uniformly calendered sheets, are passed 
through “covering wheels’. These strips are formed or 
folded lengthwise about the conductor and thus insure per- 
fect centering. 

One continuous operation is used to apply at least 
two or more layers, as required, the outermost layer being 
a strip with tin backing. 

The insulated conductor is thus temporarily encased in 
a continuous tin mold. It is wound around a drum of large 
diameter, ready for vulcanization. The metal mold provides 
uniform heat distribution throughout the length. 

After the cable has cooled, following vulcanization, the 
tin backing is peeled off as the finished wire is unwound 
from one reel and wound on another. 


mechanical characteristics as when made with natural 
rubber. In addition, Okolite made with Buna S is applied 
to the conductor by the familiar Okonife Strip Insulating 
Process”. 

While the industry, as a whole, is using Buna S rubber 
extensively, only Okonite uses the Strip Method to apply 
it. The Okonite Company, Passaic, New Jersey. 
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THESE TUBE TYPES: 


PHANOTRONS 
THYRATRONS 
PLIOTRONS 
VACUUM GAGES 
IGNITRONS 
PHOTOTUBES 
BALLAST TUBES 
GLOW TUBES 
VACUUM SWITCHES 
KENOTRONS 
VACUUM CAPACITORS 































G-E ELECTRONIC TUBES 


for industrial applications 


Now, G-E electronic tubes for industrial applications can be 





obtained from your local Graybar Representative. Graybar, as 
far as priority regulations permit, will maintain a diversified 


FOR INDUSTRIAL 
USES LIKE THESE: 


ELECTRONIC HEATING 
TEMPERATURE CONTROL 
WELDING CONTROL 
REGISTER CONTROL 
SPEED CONTROL 
POWER CONVERSION 


stock of these tubes, and our offices and warehouses in over 
80 cities will serve as convenient sources of supply. Our informa- 
tion on delivery schedules will be specific and up-to-date. 
Twenty-four hour service can be provided for vital war pro- 
duction replacements. 

This new service permits you to buy tubes, for initial equipment 
or replacement, from a man who makes all your electrical require- 

















ments his responsibility. Information and aid on the application COUNTING 
of electronic tubes for industrial purposes is also quickly available SORTING 
via Graybar. id WEIGHING 
INSPECTION 
MEASUREMENT 







VIBRATION TESTS 


ANALYSIS 
if TaV 3 : SAFETY DEVICES 
yba pill: ALARM SYSTEMS 


Executive Offices: Graybar Building, New York 17, N.Y. 
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Deaerating heaters 





Typical medium-size vertical deaerating 
heater mounted on a horizontal storage 
tank. Vent condenser on side to save 


headroom. 





Two vertical deaerating heaters. 
Large unit has twice the capac- 
ity of the smaller, and eight 
times the storage capacity. If is 
up to railroad cor limitations— 
12 ft. by 27 ft. high. 


N-977 


tailored 


Deaerating feedwater heaters must be fitted to 
many factors other than required capacity and 
operating conditions. The desired amount of storage 
may mean a large single-shell unit, or a heater 
with a separate storage tank. Space limitations and 
available access to buildings must be considered. 
Railroad clearances limit the size and shape of 
large units. And with each variation in shape, the 
critical design areas, volumes, tray and water dis- 
tribution, piping arrangements, and controls must 
be proportioned for dependable operation and 
maximum feedwater heating and deaerating 
performance. 


How Elliott engineers fit Elliott deaerating heaters 
to their jobs is shown in the photos on this page. 
If you have a heater problem, particularly one that 
looks tough, talk it over with these Elliott specialists. 


ELLIOTT COMPANY 


Deaerator & Heater Division, JEANNETTE, PA. 
DISTRICT OFFICES IN PRINCIPAL CITIES 


This 1,500,000 - Ib. - 
per-hr. decerating 
heater was shaped 
to fit into limited 
width in a big util- 
ity station. 
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€} SWITCH OPERATION made easy 
through shuffle pryout release. 


@ POSITIVE LATCHING AND UN. 
LATCHING controlled by integral 
handle and lock. 


3) SPOT CONTACTS .- self cleaning 


with each operation under Hi-Pressure. 


€} INDIVIDUAL PRESSURE SPRINGS 


insure uniform contact loading. 


@® HINGE CONTACTS - uniform in all 
blade positions through Hi-Pressure, 
annular, line contact surface-dirt free, 


smooth operating. 


a 





For standard switch designs, 
consult Bulletin 1319. 
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CONDUCTOR SUPPORTINM 


CLAMPS AND FITTINGHE 


DISCONNECTING SWITCHIMID 
INDOOR AND OUTDOOR | 


et ee 
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CUTOUTS AND 
THERMO-RUPTERS 


SWITCH OPERATIN 
MECHANISMS 


SUBSTATIONS 
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METAL CUBICLEM| 


RAILWAY anD INDUSTRIAL ENGINEERING CO., GREENSB 
IN CANADA=EASTERN POWER DEVICES, LIMITED,T 








See Your Unit Sub- 
with New “Uni. 


Here are the elements Allis-Chalmers 









Prefabricated Unit Substations are 
made of — in accurate scale models, 
Now you can see what’s available, 
visually plan the right arrangeraent! 


1 Ideas Worked out | 
bY 





S® WHAT'S AVAILABLE, experiment with 
various arrangements, make comparisons, 
build solutions. That’s the simple, idea-stimu- 
lating procedure you follow when you use 
accurate new scale models of Allis-Chalmers 
Prefabricated Unit Substation elements to help 
work out your power distribution problems. 
Visual planning of unit sub requirements 
is quick, accurate. At a glance you see what 
space the right arrangement will occupy... 
how it will look installed in your own plant. 
An even clearer picture will result if models 
are built up on a floor plan of your plant 
drawn to the same scale... ¥ in. to 1 ft. 
“Unit Sub Builder” Set will be shown by a 
field engineer from your nearby A-C office 
upon request. No obligation, of course. ALLIs- 
CHALMERS, MILWAUKEE 1, WISCONSIN. 


ALLIS- 
CHALMERS 
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What's ahead for the 


ALREADY THE MERCURY ARC RECTIFIER HAS WON ITS SPURS,,, 







; 


AMERICA'S HUGE AIRPLANE LIGHT METAL PROGRAM. TOMORR0Oj 


ge Biggest electronic device now in 
operation is the mercury power arc rec=- 
tifier, converter of alternating current 
to direct current, first successfully 
introduced to America by Allis-Chalmers 


engineers. 


When built to handle 4,000 kw, it 
Stands 9 feet high, measures more than 8 
feet across. 


No laboratory models, these giant 
Allis-Chalmers tubes are vital production 
tools which were placed in electrolytic 
plants right after Pearl Harbor to process 
magnesium and aluminum in big, new wartime 
quantities needed; they helped accomplish 
one of the critical industrial feats of 
the war -=- unprecedented expansion of 
U. S. light metal production, when it was 
most desperately needed. 


TYPICAL LAYOUT OF MODERN ELECTROLYTIC METAL-REDUCTION PLANT EMPLOYING RECTIFIERS 


























smaller units and lower voltages for wider 
application within industry. 4 

In place of one big multi-anode tank, 
new units are divided into smaller chap. 
bers == each having its own anode and 
mercury cathode. Result: manufacturing 
is simplified, conversion efficiency is 
greater because arc travel is short with 
lower arc loss. 


Outstanding feature of Allis-Chalmers 
single-anode Excitron rectifier is "con- 
tinuous excitation". When rectifier is 
connected to line, small solenoid plunger 
device under mercury pool squirts mercury 
spray to excitation anode, momentarily 
closing excitation circuit. 


When spray collapses, small d-c pilot 
are is established which remains as long 








WE PLAN FOR 


PEACE 
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UPPLYING THE FLOOD OF D-C POWER NEEDED TO ACCOMPLISH 


— 







¢ MAY REVOLUTIONIZE LONG DISTANCE POWER TRANSMISSION. 






d=-c follows simple Ohmic Law. 2) Low line 
losses. 3) Better utilization of line in- 
Sulation. 4) Receiving frequency inde- 
pendent of generating frequency. 


More development must be done before 
long-distance d=-c becomes practicable, 
but already first steps have been taken... 
electronic frequency changer is now in 
commercial operation, carrying a substan- 
tial load, changing power of one frequency 
to power of another frequency through 
flexible d-c link... prime example of 
short-distance d=-c power transmission at 
moderate voltage. 


Note other places Excitron rectifiers 
can be used: electric railways, electro- 
lytic plants, steel mills, mine haulage 
systems. 




























Be War's demand for higher efficien- 
cies is giving new prominence to Allis-= 
Chalmers air blast circuit breakers. 


Reason: Arcing time of air blast 
breaker is always less than 1/2 cycle... 
that is, at the next current-zero of the 
60 cycle wave after contacts part, arc 
is "out" to stay. Contact life is amazing 
---eprotection is complete. 


LOWERING ANODE ASSEMBLY INTO EXCITRON TANK Look for other important new develop- 

ments in electrical and power equipment i 
as rectifier operates, keeps Excitrontank fromAllis-Chalmers. Maybe we can help you 
continuously primed to fire when main -- maybe youcanhelpus. ALLIS-CHALMERS, 
anode voltage permits. MILWAUKEE 1, WIS. 


In operation and performance this big 
forward step means: 1) no need to synchro- 
nize ignition impulses with main anode 
voltage. 2) No need to tune the circuit or 
maintain proper wave shape. 3) Firing 
anode mounting is fixed, not critical 
as to location. 4) No need for external 
adjustment or special maintenance after 
installation. 


Engineers looking ahead see the mer- 
cury arc rectifier as an important step 
toward long-distance d-c transmission... 


Reasons that argue for future use of 
d-c are: 1) Greater line stability because 


CHALMERS 


ELECTRICAL WORLD @ August 5, 1944 








Le 


| 














A 1701 












OSCILLOGRAM OF AIR BLAST INTERRUPTION 





















How to save time and material on 


INSPECTION COVE 
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OLD METHOD...3 STEPS 


1. Drill 
2. Place bolt 
3. Hand weld 





1. Weld on a 
Nelson Stud 


WHILE 


End-neld with Nelson Studs 
in less than 1/2 second! rn 





The Nelson Stud Welder will save your time 
and material because it is the easiest way to 
end-weld studs. Welds made with “Flux-filled” 
studs result in uniform welds with complete 
fusion between stud and metal—the strength 
of the weld is equal to the strength of the stud! 
No holes drilled—hence no weakening of the 
material, and a completely watertight job. 


The Model “H” 
Stud Welder 


Nelson Stud Welders are fully automatic and 
completely portable . . . they may be operated 
as a production unit, or as a portable handtool. 
It is used in more than 300 industrial plants by 
workers who are averaging 500 to 1000 stud 
welds each per 8 hours. 


Send today for complete details about the 
Nelson Stud Welder, catalog and price list. 
Write to: 


NELSON SPECIALTY 


WELDING EQUIPMENT CORP. 
Dept. EW, 440 Peralta Ave., San Leandro, Calif. 


Eastern Representative: Camden Stud Welding Corp. 
Dept. 22, 1416 South Sixth St., Camden, N. J. 


| NELSON ARG STUD WELDER ® 
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TO SELECT THE 
PROPER SPLICE BOX 


aot Aas tens a NAGS “g . « 
hse eeait length and diameter as well as the fit 


sf the cable openings are important considerations 


‘Split cast iron splice boxes were orig- 
ly designed many years ago to provide 
same mechanical covering of a lead 

seve joint on buried cable as the armor 
ys on the cable itself. They were not 
apected to be perfectly watertight because 
he seams and the ends were not machined 
nd gasketed. The lead sleeve with ends 
jped to the cable sheath was depended 
yon to exclude moisture from the cable. 
Many similar boxes are used today on park- 
way cables. The selection of the proper box 
for such an application is merely a matter 
if choosing a box of sufficient inside length 
wd diameter to enclose the lead sleeve 
ad with large enough end openings to 
accommodate the cable. 


Fig. 1—Splice box serving merely as 
a mechanical protection. 


The development of non-leaded cables 
and the desire to eliminate the wiping of 
lead cable joints, has led to the use of 
slice boxes for the much more severe duty 
of protecting the cable joint against mois- 
tre. In such installations, considerable 
more attention has to be given to water- 
proofing the applied insulation and to seal- 
ing the seams of the splice box. Asphalt 
flling compound should be considered only 
asa secondary defense against moisture. If 
the box itself is not made up tight, com- 
pound will leak out and moisture will enter. 
These points are especially important when 
splice boxes are used on leaded cable splices 
without the wiped-on lead sleeves. 


Fig. 2—G&W Type “D” with double 
seal on ends, outer opening clamps 
armor and inner opening clamps 
lead sheath. End cavities are sep- 
arately compounded. 


Fig. 3—G&W Type “D” Splice Box. 
2, 3 and 4 way boxes are available 
in standard sizes. 


Splice boxes as illustrated by Figs. 2 & 3 
ave tongue and groove joints which are 
packed with oakum, saturated with com- 
pound, to make the seams tight. Friction 
tape painted with compound is wrapped on 
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the cables to make the clamp openings 
tight. 

As a further precaution, waterproof insu- 
lating paint is applied to the tape on the 
splice itself and to the cable insulation. 
The box is filled with compound primarily 
to occupy the interior space and eliminate 
breathing in moisture-laden air. Also to 
keep the seam packing and end clamp 
opening tape wrappings saturated to pre- 
vent the material from drying out and con- 
sequently wicking in moisture. 


Thus it is clear that ordinary designs of 
cast splice boxes which do not have 
machined and gasketed joints should not 
be selected for enclosing cable splices with- 
out lead sleeves, unless the workman who 
installs them can be trusted to do a very 
good job of making the seams tight. They 
should not be used on high voltage paper 
insulated cables unless the paper insulation 
is specially covered with oil proof tape and 
paint and the metal splice box considered 
only as a non-watertight mechanical protec- 


Fig. 4—G&W Type “E” with inter- 
changeable gasketed flange cable 
entrance fittings on ends. Longitud- 
inal seams are machined smooth and 
split halves are doweled for proper 
fit. Joints are painted during installa- 
tion to insure watertightness. 


Splice boxes as illustrated by Figs. 4 & 5 
are properly selected where a greater de- 
gree of watertight construction is desired. 
The machined longitudinal seams and the 
gasketed flange fittings on the ends make it 
easier to obtain a watertight enclosure with- 
out depending so much on the skill of the 
workman. However, some special attention 
must be given during assembly to making 
the 3-way joints at the ends perfectly tight. 


Fig. 5—Type “E” splice boxes are 
particularly designed for the use of 
separate unit conduit couplings and 
armor clamps. Conduit coupling and 
stuffing box can be used at one end 
and wiping sleeve at the other or 
either styles at both ends. 3 way 
boxes are also available. 


Fig. 6—Submarine cable splice boxes 
require in addition to adequate pro- 
tection against the entrance of mois- 
ture, suitable clamps and strain rods 
for connecting the armor wires. 
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For higher voltages up to 15000, the Type 
“HG” splice boxes as illustrated by Fig. 7 
are becoming widely used. Machined gas- 
keted joints are provided for the inter- 
changeable cable entrance fittings, the 
cablehead flanges and the box cover. 
cable conductors are terminated in copper 
lugs which are bolted together and mounted 
on insulating supports within the box. 
Proper clearances and creepages are pro- 
vided in the basic designs for given operat- 
ing voltages and cable sizes. 


Fig. 7—Type “HG”, 3 way. 3 pole, 
5000 volts. (Requires no taping.) 


IMPORTANT CONSIDERATIONS (Ap- 
plying to all types except Type “HG.”) 


Diameter: Ordinarily the thickness of the 
taped insulation on the connector sleeves 
should be double that of the original fac- 
tory insulation. Varnished cambric tape is 
used on both paper and varnished cambric 
insulated cables. Rubber or synthetic tapes 
are used on rubber or synthetic insulated 
cables. The inside diameter or cross sec- 
tional dimensions of the splice box must be 
sufficient to accommodate the insulated 
splice of the conductor or conductors plus 
approximately 44 inch minimum space all 
around for insulating compound. 


Length: The internal length of a splice 
box should be at least equal to the length 
of the copper connector sleeve plus the 
proper creepage distance over the insulation 
from the connector sleeve to the grounded 
metal fittings or ends of the box. This 
creepage distance should be measured on 
each side of the connector sleeve. 


Usual lengths of 
Connector Sleeves 


Recommended Creepage 
P 
on Cable Insulation. 
Dimension “*E’’* Dimension “*F’’* 


114”—#8 to #5 1%4”— 600 volts 
2” —#4 to 3/0 3” — 3000 volts 
244”—4/0 to 350M. 4” — 5000 volts 
3” —400 to 500M. 5” — 7500 volts 
* (See Fig. 2 & 4) 7” —15000 volts 
For example. the inside length (Dimen- 
sion B) of a splice box for 4/0, 3000 volt 
cable should be at least 814” (2%4” for the 
sleeve, plus twice 3” creepage.) 


G & W ELECTRIC SPECIALTY CO. 


Cable Terminating, Sectionalizing and 
Protecting Equipment 
7780 DANTE AVENUE, CHICAGO 19, ILL. U. S.A, 
in Canada — Powerlite Devices, Lid., Toronto 
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% When you install ILLINOIS Wet 
Process Guy Strain Insulators you are 
sure of high mechanical strength and 
uniformity. pes 


Only materials that meet our high 
specifications are used so that we 
can assure top quality wet process 
guy strain insulators. Plant control 
guarantees the proper handling of the 
material—careful firing makes pos- 
sible an insulator without internal 
stress. Large stocks of standard sizes 
‘ are carried. 


©NON-POROUS++ HIGH MECHANICAL STRENGTH 
@HIGH DIELECTRIC STRENGTH «+ EXACT DIMENSIONS and UNIFORMITY 


ILLINOIS ELECTRIC PORCELAIN CO. 





ee 
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| ALL TURBINE | 
DIL STANDARDS FD) . || 


reatest Turbine Oil Development since the First Gargoyle D.T.E. Oil 
eets the most severe operating conditions of today’s Turbines... 


NEW GARGOYLE 
D.T.E. OIL! 


R YEARS, Socony-Vacuum’s special processing —we have added fi 

Gargoyle D. T. E. Oils have set the ultimate in resistance to oxidation 

the performance standards for turbine and a maximum anti-rust quality. 
oils. Constant improvements have The result is an ideal turbine oil! 
maintained these standards. In extremely severe comparative tests 
Now comes a major development it eclipsed all leading turbine oils 
that can’t be treated as just an im- in resistance to oxidation. This oil, 
provement, a long step forward that now in service in turbines ranging 


















meets today’s most severe turbine from 1500 KW. to 50,000 KW., is 
operating conditions. Never satisfied, Socony- Vacuum proving its superiority under most severe operating 
has created a great new Gargoyle D.T.E. Oil. for conditions. 
turbines. 
i) : SOCONY-VACUUM OIL CO., INC.*Standard Oil of N.Y. Div.e White 
The base stock of this oil, Gargoyle D.T.E. Oil 797, Star Div. Lubrite Div.* Chicago Div.e White Eagle Div.¢ Wadhams 


is in itself a high-grade turbine oil. To this oil — by Div. © Magnolia Petroleum Co. * General Petroleum Corp. of Calif. 










TURBINE OIL: 


V Excellent Base Stock: The fundamental requirement 
for an ideal turbine oil is a base stock that in itself is an 
excellent turbine oil with excellent resistance to oxidation. 
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\V Extra Resistance to Oxidation: Oxidation protection 
—PLUS— is needed to meet the effect of greatly increased 
temperatures in modern turbine operation. Your turbine ; 
oil should have this PLUS protection. 


i 
j 
| 
i 
| 
HERE’S WHAT MAKES A GREAT | 
| 
| 








V Maximum Anti-Rust Qualities: The possibility of the 
presence of water demands that the oil should furnish 
maximum protection against corrosion. Your turbine oil 
should give this protection. 













THE NEW GARGOYLE D. T. E. OIL 797 
HAS ALL OF THESE NECESSARY CHARACTERISTICS 
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Cater Engineered by Feockwood 
Cools, Contines, Smothers Oi Fires 
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FORM! 


Plain ordinary water can be used to 
fight dangerous flammable liquid fires 
successfully. WaterFOG works where 
a solid stream of water or even spray 
is ineffective. Why? The answer is 
basic physics — speed of heat absorp- | 
tion increases with surface area ex- | 
posed to heat. « 

By transforming impinging streams | 
of water into minute fog particles, | 
Rockwood WaterFOG nozzles greatly 
expand the total surface area of a given 
volume of water. These particles 
completely envelop the combustion 
area — quenching the flames, then 
cooling the oil surface, retarding 
vaporization. Finally the foglets ex- 
pand into steam, shutting off oxygen. 

Thus WaterFOG destroys what it | 
takes to make fire: heat, vapor, oxygen. | 
And unlike solid water or spray, | 
WaterFOG floats gently into the! 
combustion area—doesn’t plunge into | 
the liquid to accelerate vaporization. 

Rockwood installations are ap- | 
proved by Underwriters’ Laboratories 
and Associated Factory Mutuals. 
Fixed piping installations and hose 
nozzles. Write for free Bulletin 123, 
describing how WaterFOG, a non- 
conductor, absorbs more heat, cools 
wider area, prevents ‘‘flash-back”’ and 
lessens water damage. 


ROCKWOOD SPRINKLER COMPANY 
62 Harlow St., Worcester 5, Mass. 


Specialists in Fire Protection Engineering, 
Equipment and Installation since 1907 


i 


lator 
water 
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ROCKWOOD 


WaterFOG Equipment 
Protects Bonded Wareho 































At Melchers Distilleries, Ltd., Berthi 
ville, Quebec, an automatic WaterFQ¢ 
Deluge System protects the whiskey ward 
houses from destruction by fire. 





WaterFOG system in test operation. Fan 
shaped curtain of WaterFOG (fills ais 
between racks of barrels. WaterFOG can als 
be discharged from heads under racks. 


Fixed Piping Installations 
for Many Hazards 


Wherever flammable liquids are stored 
processed or transferred, a Rockwood 
engineered installation of fixed piping, head: 
valves and automatic control devices wil 
provide maximum protection from fire. 
planning such systems, Rockwood enginee 
(authorities on hydraulics, as applied to 
protection) make individual recommend 
tions for spacing of heads, fog pattern, dis 
tance of heads from hazards, etc. 
Typical installations are: 


WaterFOG Protection for 





transformers 
oil switches 
control rooms 
generators 
paint shops 
oil storage 
etc. 


Write for Bulletin 123, giving more com- 
plete information on WaterFOG equipment. 

EXECUTIVES! A colored movie (16mm-) 
showing tests of Rockwood WaterFOG, % 
available. 
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7 ; a} he Speed 
and Superior Valve Action 
| of Crystal Valves 
set a high standard 

of lightning protection 

for the world’s power lines. 





CITE FOR TECHNICAL LITERATURE - ELECTRIC SERVICE MANUFACTURING CO. - PHILADELPHIA 32 - PA. 
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CABLE 
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*& If you want the complete story, send for bulletin. 


PRESSURE 
eda 


As a result of high load factor opera- 

tion of cable, under relatively high 
air and earth ambients, the “slack” be- 
tween actual and allowable copper tem- 
peratures has been taken up in many 
systems. Consequently, unprecedented 
failures have developed due to longi- 


A 





This new paper insulated power cable has 
a built-in pressure compensating system 


tudinal expansion, bending fatigue. and 
rupture of lead sheaths. 

Type PC Pressure Compensated Cable 
is built to minimize these dangers. By 
means of a_ pressure balancing gas 
cushion—provided by one or more small 
perforated tubes included in the im- 
pregnated fillers—the wide swings from 
pressure to vacuum encountered in ordi- 
nary solid type cables are prevented. Not 
only is pressure stabilized within fixed 
limits, but it is kept uniform along the 
cable length. There are no points of con- 
centrated pressure to stretch the lead 
sheath. By thus stabilizing internal pres- 
sure, the unique gas cushion in type PC 
Cable also prevents the formation of ion- 
ization voids which ordinarily cause 
rapid deterioration of both paper and 
insulating compounds. 


The perfectly maintained saturation 
of the PC Cable structure insures a 
minimum Copper-Lead temperature 
gradient and, when cable is installed with 
the conventional manhole bends, there 
is no likelihood of sheath failure during 
normal operating life. 

Note that these operational benefits 
are obtained in PC Cable without any 
radical change in basic construction, 
without highly special accessories, with- 
out complicated methods of installation 
and without high maintenance expense. 


AMERICAN STEEL & WIRE COMPANY 


Cleveland, Chicago and New York 


Columbia Steel Company, San Francisco, Pacific Coast Distributors 
United States Steel Export Company, New York 







ELECTRICAL WORLD e@ August 5, 1944 





Dr 
in 








THE NATIONAL DEBT 


and Your Postwar Job 







Coming upon the heels of a ruinous ten- 
eat depression, this war has once more made 
t clear to us that the strength of our country 
lepends upon our ability and willingness to 
produce. Until the world conflict eclipsed 
he depression, we saw what failure to use 
bur productive capacity can do— even to a 
ountry potentially as rich as ours. 

The stark reality of war finally shocked us 

ut of our economic lethargy. The necessity 
* Mf supplying our Armed Forces with almost 
s Bulimited quantities of goods unleashed our 
nventive genius and revealed to us our real 
1 Mapacity to produce. it indicated what our 
- BBtandard of living might be if, in time of 
| Mbcace, we used our full productive capacity. 

Today we are producing more than all 
he other nations combined, half again as 

uch as in 1940. Today our production is 
nsuring victory to our fighting men. 

But what of the future? 

Already our national debt has reached 
sstronomical proportions, and it is going 
igher. The depression years’ fear of insecur- 
ty that all but paralyzed our spirit of enter- 
prise, our inventive genius, and our natural 
instinct for expansion, appears likely to re- 
tun promptly if industrial activity again is 
urtailed for long because of unwise public 
policies. 

This war is being fought to make men 
Itee. But our economy cannot be kept free 
hrough military conquest alone. There is 
another responsibility which we on the 
iome front cannot avoid any more than we 
an build walls around our future. That is 














the problem created by our frightening pub- 
lic debt. 

This is a two hundred billion dollar war. 
It affects the lives of every one of us. At the 
end of this war, the public debt of the 
United States will be at least ten times the 
twenty-five billion dollars that it was at the 
end of the first World War. It will be almost 
twice the present annual national income of 
the country. The interest charge alone will 
be about 4 per cent of the national income. 
If the burden were spread evenly, interest 
alone would take at least $80.00 of every 
worker’s income per year, or approximately 
$1.60 out of each and every weekly pay 
check. 

Some people fear that the heavy taxes re- 
quired by the debt will keep the country 
poor by obstructing employment and limit- 
ing the output of goods. 

Others believe that the size of the debt 
does not matter because we owe it to our- 
selves. They reason that if A is taxed $100 
to pay $100 interest to B, A has $100 less 
to spend and B has $100 more, but both 
together have the same amount. They, there- 
fore, hold that the demand for goods and the 
volume of employment remain unchanged. 

Which view is correct? 

Is our huge debt bound to be a crushing 
burden which limits employment and low- 
ers the nation’s standard of living, or will 
it simply redistribute income? May the pub- 
lic debt under certain conditions even be 
uscd to help increase employment and raise 
our living standards? _—_- uses 












Most people, rich and poor alike, find it 
difficult to believe that the national debt 
‘Sust doesn’t matter”. They know that the 
interest alone on this huge debt will be 
almost equal to the total amount of taxes ever 
raised before by the government for all pur- 
poses in any peacctime year. They find it 
difficult to follow the kind of reasoning that 
suggests increasing the already mammoth 
debt year by year in order to maintain full 
production and employment. They fail to 
sce how this “debt raising’ can go on indefi- 
nitely. 

On the other hand, the records show that 
other nations have more than once success- 
fully managed even greater debt burdens 
than will confront the United States after 
the present war. The interest on the British 
debt after the Napoleonic Wars was nearly 
8 per cent of the national income, and after 
the first World War was over 7 per cent. But 
despite heavy taxes and some unfortunate 
mistakes in economic policy (such as restor- 
ing the prewar pound), per capita real in- 
come in Great Britain rose about 31 per 
cent between 1920 and 1929. In fact, it rose 
as rapidly as it did in the United States. The 
world depression was far less severe in 
Britain than it was in the United States; and, 
by 1936, when industrial production still was 
6 per cent below 1929 in the United States, it 
was nearly 16 per cent above 1929 in Britain. 
Britain’s heavy debt burden proved less of a 
handicap to her during the depression than 
our weak banking system did to us. 

Whether the debt becomes a crushing 
burden or whether we use it to further our 
progress depends upon who holds the debt 
and how the money is raised to pay the in- 
terest. 

Here are the important possibilities: 


1. If the expenses of the government, including the inter- 
est on the debt, are met largely by heavy taxes upon busi- 
ness profits—i.c., by taxcs upon job-giving—then thcy 
will reduce empleyment, output, and our standard of 
living, regardless of who holds the debt. Heavy taxes on 
profits prevent enterprise from os current opera- 
tions or enlarging the capacity of its plants, unless the 
























rospects for profit scem certain and the pr 
oss are slim. Hence the jobs that might wal 
take advantage of long chances will not come into ¢,; 
ence, and the country as a whole will be poorer. : 

2. If the expenses of the government are met largely by sti 
surtaxes upon the incomes of persons who do a considg, 
able amount of saving, and the debt is, in the mj 
owned by millions of small investors, then the net effeg 
of the debt upon the volume of employment and outpy 
will be fairly neutral. The stiff surtaxes, while reducing 
the savings of the well-to-do, will cause them to aygj; 
risky investments and to hold part of the savings of exq 
year in the form of cash. This will limit the demand fy 
goods and the volume of employment. But this effed 
will be partially offsct if millions of small holders of 
debt are led by their savings in government bond; t; 
spend a larger part of their current income. 

3. If the expenses of the government are met largely }y 
sales taxes or other taxes on small incomes, and if the 
debt is held largely by the well-to-do or by business co: 
porations, then the effect of the debt will be unfavorabi 
to employment and production. The limitation to th 
spending power of the small-income group will reduce 

e volume of investment opportunities, and the transf: 
of income to the well-to-do will increase the volume of 
investment-seeking funds. 

4. If the debt is widely distributed among millions of smal 
holders, and the expenses of the government are met 
largely by taxes on individuals, if substantial exemptions 
from surtaxes are given for all income invested in new 

lant or equipment, and if there are liberal offsets fo: 
fase then the debt will help increase employment ani 
raise the standard of living. The millions of small holdes 
will gain a sense of security from their accumulated siv. 
ings and hence be encouraged to spend a larger portivn 
of their current incomes. The stiff surtaxes will reduce 
the savings of the well-to-do; liberal exemptions for in- 
come put into new plant and equipment, and generous 
treatment of losses, will cause the well-to-do to inves 
their savings in job-giving enterprise rather than to hold 
them in idle cash. 


But what is the situation today? 


Today, non-banking corporations own 
nearly half of the Federal debt, commercial 
banks about one-fourth, and individuals less 
than one-fourth. Not more, and probably 
less, than one-tenth of the debt is held by 
persons earning less than $5,000 —although 
these persons receive three-fourths of all 
income. 

‘Today, about half of the revenues of the 
Federal government come largely from taxes 
which must be regarded as taxes upon 
the creation of new jobs. If these con- 
ditions continue, we may be sure that the 
debt will be a disastrous obstacle to a rising 
standard of living after the war. 

What can be done to change this situa Jer 
tion? 











‘ “i, begin with, vigorous steps should be 
en to get much more of the debt into the 
Bids of individuals, particularly of those in 

BS small-income group. During the last 

wainf.» years, the incomes of individuals, after 

‘puffs, have exceeded the supply of consumer 
Js by $74.2 billion. In other words, in- 
ifmduals have been compelled, by the sheer 

city of goods, to save over $74 billion. 

this amount, only $27.4 billion, or 37 

ts out of every dollar, has gone into gov- 

Bment bonds. Indeed, individuals have 

thelied more in the form of cash and bank 

vfposits than in the form of government 
ds. The sale of war bonds to individuals 

most disappointing in the recent drive. 
vas so disappointing, in fact, that I would 
ora special drive for individuals only, 
be scheduled before the next general 
ve. During 1944, when the supplies of 
ilian goods are severely restricted and 

Aen the fighting is at its climax, the Treasury 

“fll have its best opportunity to persuade in- 
iduals to buy more bonds. This opportun- 
‘should not be lost. An increase of at least 

enty-five billion should be the goal for the 
xt year. Every citizen should be made to 

derstand that by buying war bonds now, 

: is not only helping to win the war; he is 
elping to make possible a more prosperous 
d stable America after the war. 

The efforts to sell bonds to individuals 
ould be vigorously continued throughout 
ie shift from war production to civilian pro- 

ction. During this period, corporations 
hich, up to now, have been the largest 
uyers of government bonds, will need all 
eir depreciation allowances and undistrib- 
ted profits to pay for new equipment, and 

) restore their own dealers’ inventories. The 

overnment, however, will still have large 

ills to settle and will need to sell as many 
onds as it can for some months after the 
nd of hostilities. During this period, the 
emand for most types of goods is likely to 
ceed the immediate productive capacity 


of industry. Hence, the sale of bonds by the 
government will make for economic stability. 

The huge expenses, including interest on 
the debt, which the government must meet 
after the war, require that the tax system be 
drastically reformed. Today, taxes fall most 
heavily upon those incomes which are the 
reward for increasing production and em- 
ployment, because profits are taxed first as 
corporate profits, and taxed again as divi- 
dends to owners of the corporation. Surtaxes 
are so stiff and offsets for losses so meager 
that the well-to-do capitalists cannot afford 
to encourage and help promising young busi- 
nessmen to start new enterprises. 

A nation whose expenses are as large as 
those of the United States will be after the 
war must be sure that its tax system provides 
incentives, not penalties, for increasing pro- 
duction and employment. 

Should the debt be repaid? Some people 
fear that any reduction of the debt would 
have a deflationary effect and cause unem- 
ployment. An opposite view was expressed 
by Mr. Morgenthau recently: “We have a 
big public debt that must be paid off, and 
the quicker we do that the better.” Both of 
these views are extreme. Repayment of part 
of the debt during a period of depression 
would increase unemployment. Every period 
of high prosperity, however, would give the 
government an opportunity to pay off part 
of the debt without limiting employment. 
During these periods of prosperity, business 
corporations will sell government bonds in 
order to buy equipment; and many individu- 
als will redeem war savings bonds in order 
to purchase houses, automobiles, and other 
goods. If the government budget runs a sur- 
plus during periods of high prosperity, and 
if this surplus is used to retire some of the 
bonds sold by corporations or redeemed by 
individuals, the country will be protected 
against a disorderly and speculative rise in 
prices. Thus, reduction of the debt can be 
made a device for stabilizing our economy. 
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There are two other reasons why reduc- 
tion of the debt will be desirable. 

In the first place, it will help prepare the 
country financially for a possible third 
World War. Determined as we are that this 
war shall be the last one, common sense 
tells us not to count on this. At any rate, we 
must be prepared for any eventuality. 

In the second place, gradual reduction of 
the debt would stimulate employment by 
creating the expectation of lower taxes. It is 
not generally appreciated how much the 
willingness of individuals and business con- 
cerns to spend money is affected by the pros- 
pects of higher or lower taxes. One of the 
best ways to make individuals and enter- 
prises spend more freely is to convince them 
that taxes will become a little lower, year by 
vear. 

Many pcople have difficulty in visualizing 
the day when there will be a substantial re- 
duction in the burden of the national debt. 
And yet, if the country pursues wise eco- 
nomic policies, there is no reason why the 
debt burden should not be cut in half dur- 
ing the next generation. 

The days of technological progress and 
economic expansion are not over. They are, 
in fact, only well begun. During the Twen- 
ties, the national income in dollars of con- 
stant purchasing power increased by well 
over 50 per cent. Between 1929 and 1939, 
it increased by less than 6 per cent. Perhaps 
the rate of the Twenties cannot be main- 
tained indefinitely; but scientific research 
and development work in industry are laying 
the foundation for very large advances in 
national income. Suppose that the national 
income increases 33 per cent in the first dec- 
ade after fighting stops (say, hopefully, 1945), 
25 per cent in the next decade, and there- 
after at the rate of 20 per cent a decade. In 
1955, the national income (at present prices) 
would be about $173 billion; in 1965, about 
$216 billion; and in 1975, about $257 bil- 
lion. By 1970, the burden of the debt would 





























be reduced by nearly half, even if not a ¢¢ 
of it were repaid! 

A huge public debt is a test of the chy 
acter, the common sense, the foresight, a 
the equally important technical and en 
neering skill of a nation. It requires th; 
tens of millions of small incon 
earners be willing to become sym’ 
stantial holders of the debt. It x 
quires that the nation be willing 
tax itself heavily, but in ways whic 
increase the attractiveness of jo} 
giving or self-employment relative 
job-holding; it requires that the n 
tion be willing to pursue policies , 
expansion and to put @ rising incom 
for the nation ahead of the pleas ¢ 
self-seeking groups in labor, ag 
culture, and industry. 

A huge debt may so draw out the hidde 
powers of a people that it makes the natig 
wealthier rather than poorer, stronger rath¢ 
than weaker. 

Up to now, Americans have not met th 
test of a big public debt too well. Individua 
have saved more in cash than in governmen 
bonds, and the country has shown little i 
terest in avoiding the kind of taxes that x 
duce the demand for labor. These shor 
comings, I am sure, stem largely from th¢ 
fact that the American people ‘never hav 
had the problems of debt and taxation ho 
estly and adequately explained to them. 

I have confidence in the American people 
I believe that Americans have the intelli 
gence to understand this problem of thé 
public debt, the character to face their 1 
sponsibility regarding it, and the common 
sense to accept the challenge and make tle 
most of it. 
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Since suspension insulators are joined together 
in assemblies, the practical working strength of that 
assembly is determined by the strength of the weak- 
est unit. A couple of extra-strong ones won’t help 
any. Averages just won’t work... Yet, until recently, 
suspension insulators were rated in terms of average 
strength which admitted the presence of under- 
strength units of un-predictable values, occurring in 
un-predictable places... Today, however, that is a thing 
of the past. On the cap of every O-B suspension unit 


limtim 


is permanently branded a strength rating. This is the 
minimum strength of any number. They can be com- 
bined and the entire assembly will produce that known 
strength... This is one good reason why you should 
specify O-B suspension insulators and get the kind of 
strength that counts, because you can count on it! 
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1. They are designed for use on copper, Copperweld and 
Copperweld-copper conductors. > 

2. They can be installed on Pin, Strain or Spool insulators. 

3. Simplicity and speed of installation. 

4. Strength and tightness. 

S. Provide for a tail of any desired length. 

G. No extra tools ore required to make the offset dead 
end as the same tool used in making regular line 
splices will do the job. These convenient Nicopress Tools 


cre small and compact and are extremely easy to 
operate close to the insulators or cross arms. 





The National Telephone 
Supply Company — 


5100 SUPERIOR AVENUE »® cieeeiaus 3, OHIO 
Conadion Mfr.—N. SLATER CO., LTD., HAMILTON, ONT., CANADA 


Export Distributor— 
INTERNATIONAL STANDARD ELECTRIC CORP., NEW YORK, N.Y. 
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ere’s @ convincing Guarantee of Westinghouse Insulator Performance 


25% 


SIGN DEVELOP- 
CAL PORCELAIN 
N MADE BY 





Westinghouse 








FARADOID PRINCIPLE improved perform- 
ance of high-voltage transmission 
lines. Surfaces were proportioned to 
conform to the equipotential surfaces 
of the electrostatic field. Now an in- 
dustry-wide standard. 


HIGH-STRENGTH SUSPENSION developed 
to meet demands of railroad electrifi- 
cation. Increased load limits of sus- 
pension insulators to 25,000 and 
36,000 pounds. Made possible im- 
provements in power transmission. 


RADIO-INTERFERENCE-PROOF (R.1.P.) INSULA- 
TORS, first introduced in 1930. Solved 
the radio reception problem caused by 








SOLDER SEALING is to this day the only 
effective means of producing a her- 
metic joint between metal and porce- 
lain. Gives permanent protection to 
oil or air-insulated equipment against 
moisture or dirt. 


BULLET-PROOF INSULATORS increased sec- 
tion thickness, and proportioned sur- 
faces so as always to produce rico- 
chet. Helped solve breakage due to 
stone throwing and target shooting. 


PRESTITE—a revolutionary new porce- 
lain, dense, nonporous with high di- 
electric and mechanical strength. Can 
be molded to intricate shapes with 


a ata: 














the usual arcing flow of capacity cur- 
rents between conductor and insu- 
lator surfaces. Now an _ industry 
standard. 


close tolerances. : 


LINE AND STATION POST INSULATORS—a 
co-development of Westinghouse and 
other engineers. 





To serve your immediate porcelain insulator 
needs, Westinghouse maintains over 120 stock- 
ing points which assure quick delivery any- 
where in the United States. Your inquiries on 
either present or postwar needs will be wel- 
comed. Westinghouse Electric & Manufacturing 
Company, East Pittsburgh, Pa., Dept. 7-N. 


Westi 


PLANTS IN 25 CITIES nghouse | 


INSULATORS 
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If the 8 major porcelain developments made 
in the past quarter century are given an equal 
rating, Westinghouse must be credited with 
81.25% of these important improvements! 

That’s the record. Westinghouse quotés it, 
not in self-praise, but as a guide to men respon- 
sible for porcelain performance. 

The research and co-ordinated engineering 
which made possible these advances are today 
at work on new projects. You are invited to co- 
ordinate these research facilities with your own 
porcelain problems and planning. 





ee ee 

















* If you could drop down from the sky... anywhere in 
the world where American forces fight... you would find 
CRESCENT TOOLS in their tool kits. Considering the scope 
of our world-wide battle fronts, and the size of our armed 
forces, that’s quite a large order. Yet that is the order that 
CRESCENT TOOLS have been filling for three years or 
more. When that job is finished, we can again deliver to you in 


abundance, the tools we are now sending your sons and ours. 


CRESCENT TOOL COMPANY, JAMESTOWN, N.Y. 
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Equipment in Minimum-Size Substation 


Substation consisting in each case of 

a single bank of transformers of 

1000 kva or more capacity 
Equipment in Old-Style Installation: 

3 oil circuit breakers, 3-pole, 600- 

omp, 15-kv, 250,000-kva interrupting 

capacity 

18 S.P.S.T. manually-operated dis- 

connect switches 

9 current transformers 

3 potential transformers 

2 sets of differential balance relays 

or 6 revers® power relays 

3 overload relays for transformer 

| control battery with charging gen- 

erator 

Auxiliary relays, miscellaneous wiring, 

ond other devices 

1 bus structure 


Equipment in New-Type Installation: 


1 set of load-break fused disconnect- 
ing switches 

| supporting structure for above 

3 power fuses, 300,000 to 450,000 
kva interrupting capacity, 15 kv 

_ The saving in installation cost is ob- 
vious. The above comparison points 
the way to a probable postwar 
Policy that will be satisfactory for 
the vast majority of customers. 


Close-up of one bay of cabinet-en- 
closed Load Interrupter Disconnect 
7 witchand oor Assembly with 
oor open, lood Interrupter 
Switch and Fuse Combination. 


HERE'S HOW 


a 


| 


IT WAS DONE| 


PRE-WAR 


HERE'S THE 
SIMPLIFIED 
PROTECTION 


Two diagrams above show how substations of simplified war-time design 
are connected to the system. At the top is shown a typical arrangement of a group of 
three general service substations and three industrial substations; one of which is of 
war-time design. The industrial substations have a source of power either at the zone 
center or a general service substation. The lower diagram shows an arrangement with 
industrial substations supplied by a loop out of a large general service substation. 
Note simplicity of connections for war-time substation. 


§ &€ Load Break Disconnects are equipped with an Inter- 
rupter Unit so that the circuit is opened without arcing at 
the main switch contacts. Short circuit protection is provided 
by the S&C Type “SM” Power Fuses. The accompanying com- 
parison of equipment (at left) clearly indicates the reduced 
investment. Our engineers are ready to make recommen- 
dations based on experience gained in supplying hun- 
dreds of these Load Interrupter Fused Disconnect Switches. 


SCHWEITZER & CONRAD, Inc. 
4435 RAVENSWOOD AVE. ® CHICAGO, 40 
Supplied in Canada through Powerlite Devices, Ltd., Toronto, Ont. 


Sa. LOAD INTERRUPTER 
FUSED DISCONNECTS 










WHY DOESN'T JENKINS 
WRAP THE BOX IN 
CELLOPHANE AND SAVE 
TROUBLE AND MONEY? 














BECAUSE CELLOPHANE 
AROUND THE BOX MIGHT 
GET BUSTED /N HANDLING- 
--AND LET AIR /N 









—— SO WRAPPING THE 
ROLL GUARANTEES GOLD 
SEALS FRESHNESS FROM 
FACTORY 70 you! 









WERES FHE 
GOLD SEAL LABEL 
70 SEAL HER 
DOWN TIGHT, Boys! 


From core to cover=it’s a quality friction tape! 





The extra care Jenkins takes to wrap every roll of Gold | 
Seal Tape in cellophane — instead of simply wrapping the : 
Also superior — box — is typical of the quality, skill and careful control 
Seal Friction that go into the manufacture of this fine product. 
= You find this same superiority also in Gold Seal’s 
meet ASTM greater tackiness — it’s readiness to take hold of any tap- 
Specifica- ing job with a vengeance, and stick to it like a burr on a 
— dog’s back. You'll like the way this tape doesn’t “peel” 
when it comes off the roll, doesn’t dry out on the shelf or 
on the job. And doesn’t smear up one’s hands, even when 
it’s used in the warmest weather! 















a 


Yes, you'll get a new respect for tape when you try 
Jenkins Gold Seal! Your regular distributor probably 
carries it, so ask for it next time you tackle a tough taping 


, job. Jenkins Bros., 80 White St., New York 13, N. Y. 


Yj lf 4 ZG Ly Voy Oy 


FRICTION and RUBBER TAPES 
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FROM 
BOMBERS 


if = 


BullDog Will Speed Reconversion 


There’s a big peacetime job ahead for portable tools, cranes, 
hoists and other “moving loads” . . . as big a job as they have 
had in the last three years of war production. 

And, when reconversion starts, plants equipped with Bull- 
Dog Industrial Trol-E-Duct will find their mobile power 
problems solved. 

Only Industrial Trol-E-Duct has fully met the need for safe, 
convenient, flexible power that travels along with the tool or 
other moving load. Like other BullDog bus duct systems, it 
can be quickly moved to any location — readily adapted to 
any shop set-up. 

We invite you to call on expert BullDog engineers for help 
in your reconversion’ planning — and we'll send descriptive 
folders promptly on request. 


Help Invasion Roll— Buy More War Bonds 


is No more open trolley wires—no more 
iT LLD 0 long, dangling cords — with BullDog In- 

dustrial Trol-E-Duct. Safety goes up, pro- 
ELECTRIC PRODUCTS co. duction losses go down, and big savings 

are effected in wiring and fixed equipment. 
VACU-BREAK SAFETY BOX 177, R. PK. ANNEX Not only as a feeder for portable tools on 
SWITCHES * SWITCHBOARDS DETROIT 32, MICHIGAN moving assembly lines, but also as a feeder 
* SAFTOFUSE PANELBOARDS BullDog Electric Products for cranes and hoists—Industrial Trol-E- 
° CIRCUIT M Canada, Ltd., . Es Duct is an indispensable helper in all kinds 

C ASTER BREAKERS cipal Cities peg buch 


* BUSDUCT SYSTEMS 


ALSO 
MANUFACTURERS OF 


Field Engineering Offices in All Prin 
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~ How to get long life... 
ower maintenance cost i 










THERE ARE TWO KINDS OF FLUORESCENT LIGHTING BHE 


The older, more common kind of fluorescent 
lighting is hot cathode; cold cathode is the newer 
type, of which Zeon fluorescent lighting is the 
outstanding example. Both are a great im- 
provement over incandescent lamps—they give 
more even, diffused light . . . better illumination 


Why COLD CATHODE is preferred 


Zeon cold cathode fluorescent a in 


the General Sales Department, Elgin Soft- 
ener Corporation, Elgin, Ill. This recent 
installation shows the even, glareless illu- 
mination Zeon lighting provides in many 
small and large offices. 


;.. three or four times as much light per watt. 
But cold cathode has some marked advantages, 
which in some installations are of supreme im- 
portance. Perhaps the most important advan- 
tages are the long lamp life and low mainte- 
nance characteristic of cold cathode lighting. 
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LIGHTING 


HERE IS THE DIFFERENCE BETWEEN THE TWO KINDS 


: lumens per watt of hot cathode is 
slightly higher than that of cold cathode; both 
outputs are much higher than that of incan- 
descent lamps. Lamp Life: hot cathode lamps 
last two or three times as long as comparable 
incandescent lamps; cold cathode lamps from 
10 to 30 times as long. Auxiliaries: hot cathode 


requires several auxiliaries; cold cathode only 
one auxiliary—a transformer; series circuits, 
with much less wiring. Flexibility: hot cathode 
made in straight lamps, fixed lengths, fixed light 
output; cold cathode lamps available in stand- 
ard units or in any length, unusual shapes; light 
intensity variable by controlling current. 


STALLATIONS 


Long life and low maintenance are important advantages of cold 
cathode fluorescent lighting systems. The exceptionally long life of 
Zeon tubular lamps means that lamp replacement occurs only at long 
intervals. The fact that cold cathode operates with fewer auxiliaries 
and a minimum of wiring leaves fewer spots where any trouble can 
develop. As a result, far less maintenance is required; maintenance 


costs are much lower; manpower is used more effectively. 


Zeon cold cathode fluorescent lighting offers high levels of even, 
practically shadowless illumination; greater flexiblity in design and 
installation; exceptional economy in operation. In designing systems 


for immediate installation, specify Zeon; in blueprinting for post-war 


installations, plan to use Zeon. Ask Federal Electric Company, Inc., 


for suggestions and help in solving your lighting problems. 


LIGHTING DIVISION 


FEDERAL ELECTRIC COMPANY, INC. 


8700 SOUTH STATE STREET, CHICAGO 19, ILLINOIS * TELEPHONE VINCENNES 5300 
1 225 NORTH MICHIGAN AVE., CHICAGO 1, ILLINOIS » TELEPHONE STATE 0488 
& SUBSIDIARY COMPANY: FEDERAL BRILLIANT COMPANY, ST. LOUIS, MISSOURI 


Branch Offices: Cincinnati « Dallas * Duluth » Houston « Indianapolis + Kansas City 


Louisville « Milwaukee + Minneapolis « New Orleans * New York « Philadelphia 
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YORK-HOOVER MODEL = 2050 
Light Service and Installation Body 
for ™% ton commercial chassis. 
Note: Three pull out drawers with 
adjustable partitions, also addi- 
tional material drawers with three 
sliding apparatus trays in front 


compartment. 


YORK-HOOVER MODEL 39 Com- 
partment. Mounted in_ standard 
coupe for light service and installa- 
tion work. Pull out drawers have 
adjustable partitions for small ma- 
terials. Extension ladder carried on 
left side with tree trimmer and 
ground rod holder. 









YORK-HOOVER MODEL 4013 AT. 


General service body for installa- 
tion on Y% ton or % chassis. De- 
signed with telescoping roof which 
provides complete protection from 
weather or can be nested at front 
of body providing unlimited load- 
ing height. 





*% Awarded for both quality and quantity produc- 


tion of war material. 


BODY DIVISION 








YORK-HOOVER 
ALL STEEL BODIES 
AVAILABLE TODAY 


If you have the chassis and need new 
equipment . . . light or medium duty ser. 
vice bodies, York-Hoover can deliver a 
limited number of them today. 


The performance ability of these bodies 
has been proven during our war emer- 
gency. York-Hoover bodies are turning in 
enviable records for efficiency and tough. 
ness, proving that skilled engineering and 
the right materials, plus long years of ex- 
perience, are your best insurance for con. 
sistent trouble-free operation. 


York-Hoover engineers will gladly help you 
with your future plans. Our engineers are 
designing body equipment incorporating 
all of the old and proven York-Hoover fea- 
tures, plus the new things we have learned 
in body production for the armed forces. 


Write or wire for complete information. 





YORK-HOOVER MODEL 4013 
Open Body. General service type 
for installation on %4 or % ton 
chassis. Standard equipment in- 
cludes material bins with adjust- 
able partitions, adjustable shelves 
and tool trays. 


VORK, PENNSYLVANIA 











ee OI 





x 


Gwen Le ee ceil 2 
wy {il 


“wae 





GET YOUR FREE COPY OF 
“A PUBLIC UTILITY POSTWAR 
SALES PROGRAM” 
An authoritative and complete 40-page study 
based on the experience of many prominent 
utilities...a book that omits theory and con- 
hnes its self to helpful, usable ideas. 





AND FREE SAMPLES OF 
ESSENTIAL RECORD FORMS 


Prospect records that tell what salesmen need 
to kn ow, as well as Sales Management Con- 
trol Records for analysis of appliance terri- 
tories, coverage, prospects, sales-versus- 
quota, ompensation, revenue... commercial 
and industrial sales. 





ELECTRICKL WORLD e@ August 


5 es 


Here's nD in ORGANIZING your 


Postwar Selling Plans 


Tomorrow’s success will belong to 
the public utility that is establishing 
today the foundation for an agres- 
sive, thoroughly planned postwar 
merchandising program. 

All market opportunities for in- 
creasing consumption must be care- 
fully analyzed, sales organizations 
must be rebuilt, and the administra- 
tive record control upon which effective 
operation depends must be set up. 

These records can facilitate in- 
creased average consumption through 
greater use of present 
appliances and machines, 
sale of added units or res- 
toration to use of equip- 
ment already owned. They 
can aid in retaining pres- 
ent load and developing 
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added business through new applica- 
tions. Instantaneous reference gives 
all the facts that serve as a construc- 
tive force in making more sales. 
Based on our many years of 
experience in serving the record 
control needs of gas and electric 
companies, we have prepared a 
comprehensive program designed to 
make the salesman’s efforts more pro- 
ductive and provide management 
with the information essential to 


_the most effective direction of sales 


activities. 

We'll gladly send you 
this authoritative new 
40-page book of practical 
ideas for your postwar 
sales program. Ask our 
nearest Branch Office. 


— 
— 
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SYSTEMS DIVISION 


REMINGTON RAND 


Buffalo 5, New York 








EN all 16 hydro-units are in 
W operation down under Boulder 
Dam, 1,322,200 kilowatts will be avail- 
able to feed electric light and power 
throughout the vast areas of Arizona, 
Nevada, Southern California. 


To assure top efficiency in central 
stations, whether hydro or steam, op- 
erators everywhere are lubricating with 
Texaco. 


Texaco Regal Oils (R & O), a new 
“high” in preventing rust and oxidation 
— keep steam turbine systems clean, 
bearing temperatures normal, gov- 
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FOR 


MMM AL PE, 


TUNE IN THE TEXACO STAR THEATRE EVERY SUNDAY NIGHT — CBS 





ernor action smooth and _ sensitive. 
These oils free themselves rapidly from 
air and water, are highly resistant to 
gum formation and sludging. 


Texaco lubricants have proved so 
effective in service that they are defi- 
nitely preferred in many fields, a few 
of which are listed at the right. 


Texaco Lubrication Engineering 
Service is available to you through 
more than 2300 Texaco distributing 
points in the 48 States. 

The Texas Company, 135 East 42nd 
Street, New York 17, N. Y. 


ALL. 
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THEY PREFER TEXAC 


*More locomotives and railroad cars in 
U. S. are lubricated with Texaco than wil 





any other brand. 


#More revenue airline miles in the U.S. 
flown with Texaco than with any other brand 


%More buses, more bus lines and more bu 
miles are lubricated with Texaco than wi ' 
any other brand. 


*More stationary Diesel horsepower in! 
U. S. is lubricated with Texaco than wi 
any other brand. 


%& More Diesel horsepower on streamlined 
trains in the U. S. is lubricated with Texoct 
than with all other brands combined. 
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—TEXACO Regal Oils (RO) 


TURBINES 


Ube libillsllliis “ai 


%& HELP WIN THE WAR BY RETURNING EMPTY DRUMS PROMPTLY 


ELECTRICAL WORLD © August 5, 194! 











Contro/ller| 









ABOVE ALL 


wi in an electrical circuit is protection for the circuit and for all the 


ptr 















equipment on it. For this purpose there is nothing superior to || 


a SHAWMUT SHUR-LAG RENEWABLE FUSES AND LINKS | 


. Shur-Lag fuses are the simplest, sturdiest, and most serviceable time- 
a lag fuses made, and the quickest and easiest to renew. They are the 
" safeguard you should have to give your circuits full performance i) 


and protection at all times. 


FUSE MAKERS SINCE 1893 


THE CHASE-SHAWMUT COMPANY 
NEWBURYPORT, MASSACHUSETTS 
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LINE CONVERSION 
WITH LAPP LINE POSTS 


is the fastest way to fortify your system.... 
and uses least materials 


New or increased load demands frequently can most efficiently 
be handled by conversion of existing lines to higher voltage. 
For this job, Lapp Line Posts are particularly suited. Using 
present sound poles and conductors, conversion to higher 
voltages can be accomplished with no more than new cross- 
arms and Lapp Line Posts. Nor need such construction be 
considered as an emergency temporary expedient. Such a line 
approaches the current ideal for a new line; and your Lapp 
Posts can be expected to give trouble-free service for a longer 
period of years than you ever got from conventional insulators. 


\ nee INSULATOR COMPANY, INC., LE ROY, N. Y. 
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bw MASS, extra-flexible switch parts mean LIGHTNING STROKES dissipated through low CLAMPS. There is a Kearney Con-nec-tap 
gh resistance to mechanical shock and heavy resistance path to ground. Power follow-up clamp for the most unusual load or construction 
ort-circuit rupturing capacity. interrupted within the horn fibre fuse tubes. problem. Made in many types for all wire sizes. 


ELIMINATE CHARRED CARTRIDGES 


é. ) All Kearney fuse links are de- In easier days when lines and fuse links were 
4 signed to operate at fullload well carrying only a fraction of their rated loads the 
below the charring point of fibre temperature margin of safety was sufficient. 

—the material used asaliner in With today’s loads you are inviting certain 

all cutout cartridges. You may trouble unless you know the operating temper- 

have had failures of cutout car- ature of your fuse links and cutouts at full load 

tridges on heavily loaded lines, current. If you haven’t investigated ask your 

but not if you are using Kearney fuse links.Or, supplier for this information or better still 
your cutout cartridges may be operating on change to Kearney—the fuselinks with the low 
the ragged edge where there isnot enough heat temperature characteristic. Your inquiry on 
to cause actual charring, but quite enough to — this subject will be welcomed by Dept. “H.” 
desiccate the tube to the point where the rup- JAMES R. KEARNEY CORPORATION, 
turing capacity of the cutout is greatly impaired. 4236 Clayton Ave., St. Louis 10, Missouri 


LOW TEMPERATURE — POSITIVE — INTERCHANGEABLE 


LINK PACKAGING is next in importance 
) electrical performance. Unless they are suf- 
iciently protected against the rigors of transit, 
oreroom and field handling their precision 
oes for naught. 
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SPANG-CHALFANT 


Division of The National Supply Company 


Executive Offices: Grant Building, Pittsburgh, Pa. 
District Offices and Sales Representatives in Principal Cities 
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FOR ALTERNATING CURRENT MOTORS 


| starters so versatile that you can always find a standard starter to fit any class of service. The 
pility of A-B manval starters is due to the design of the switch which prevents “teasing” of contacts. 


ALLEN-BRADLEY 


iy 
TT 
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Bulletin 746—100 hp, 440, 
Automatic Reduced Voltag 
Starter. Water-tight enclose, 


Bulletin 762-—150 hp, 4401, 
Automatic Slip-Ring “orm 
Storter. Stepless acceleratice 


Bulletin 922—150 hp, 220», 
Automatic Transformer-type 
Synchronous Motor Starter 


, 


Bulletin 746—200 hp, 440%, 
Automatic Reduced Voltogt 
Starter in water-tight enciow't 





PANELYTE 

Hartzite Fans, 

operation since 

ynaffected by 
change or corrosive attack, 


n Corrosion Resistance ... Light-Weight Strength ... Long Trouble-Free Service 


Since June, 1942, 30 PANELYTE Plastic Fan Blades 
have been in operation atop a midwest municipal 
works — without developing corrosion spots or other 
defects! Outdistancing performance of aluminum or 
metal-sheathed wood, light-weight PANELYTE (spe- 
cific gravity only one-half that of aluminum) cuts 
squipment costs by permitting low starting current 
ge and, by lessening bearing loads. 


Low coefficient of friction prevents roughening of 


blade surface, while greater internal damping reduces 
noise. Precision molding makes blades interchange- 
able ...saves production time and expense. 

PANELYTE engineers are ready to work with you 
in the application of paper, fabric, wood veneer, fibre 
glass and asbestos base thermo-setting laminated 
plastics, and to discuss the mass production of intricate 
fabricated and molded parts. 

Write for factual “Data Book” 


Sales Offices: Atlanta, Boston, Chicago, Cincinnati, Cleveland, Dalles, 
Denver, Detroit, Kansas City, Los Angeles, Montreal, New Orleans, 
St. Louis, St. Paul, San Francisco, Seattle, Syracuse, Toronto, Trenton, Vancouver 


ASS PRODUCTION OF SHEETS, RODS, TUBES, MOLDED FORMS, FABRICATED PARTS 
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Now industry can benefit by the unique properties found in a totally 


new group of products derived from silicon. For the first time, successful commercial pro- 
duction of such products has been attained. It has been reached by uniting, in Dow 


Corning Corporation, tne technological resources of two great organizations—The Dow 
Chemical Company and Corning Glass Works. 

Dow Corning Silicones are now available to industry in the forms of resins, fluids, and 

greases. Many other products are under development for high temperature or low tem- 


| 
perature use. Detailed information and technical assistance are available on request. 


i 
wi 


@ Dow Corning Insulating Resins— 


Heat curing, high temperature stable insulating varnish for use with Fiberglas, 
mica and asbestos insulating materials to make possible higher operating temperatures 
for electrical equipment. 


@® Dow Corning Fluids— 


Inert liquids, with viscosity little affected by temperature changes; excellent 
dielectrics; chemically resistant, high temperature stable, operate down to very low | 


HSHICON f | 


temperatures. 


@ Dow Corning Greases— 


Plug cock grease for lubricating industrial plug cocks and valves—Stopcock 
grease for glass, ceramic and plastic fittings. 













bi 
‘ 
ta 


CIMT: 


aa 


= 


et eer 


My 
6 
F 
L 


Pe 


(Above) PRACTICAL USE OF BEETLE’S COLOR 
is made in the colored covers to iden- 
tify contact arrangement and type of 


ee PRECISION SNAP ACTION SWITCHES UTILIZE BEETLE 


On American bombers, the bomb bay signal light, the bomb handling meg 
anism, the bomb release mechanism—and dozens of other vital functig 
from nose turret to trim tabs—are controlled by thumb-size, featherweig) 
switches of amazing precision, product of Micro Switch Corporation. 
Micro Switch housings and accessories are built to resist vibration, 1 
function reliably when subjected to high altitudes, sub-zero temperature 
salt air, and the violent maneuvers of aerial combat. Precision molded p 
tic housings using Cyanamid’s BEETLE* are used because of the dielectri¢ 
properties, dimensional stability, light weight, and high speed producti 
possible on this plastic material. *Reg. U.S. Pat.0 


(Left) A THIN METAL LEAF is attache 
to the BEETLE cover to provide 
by 2 leaf type actuator. The scr 
% are run through the leaf spring 

b and into the plastic Micro Switd 
cover. All materials used in th 
switches are subjected to various 
chemical, temperature, and alti- 
tude tests to be sure they wil 
function properly under all ser- 
vice conditions. 





Pd 





(Above) BEETLE 1S MOLDED on this Stokes 
Automatic Molding Press into covers 


for the basic Micro Switches. (Right) BEETLE COVERS are applied 
after the switch mechanism has 
been assembled in the housing. 
BEETLE’s dimensional stability 
is important as there must be 
extremely accurate fitting of all 
parts. Materials and mechanism 
in these precision switches must 
retain their essential character- 
istics under long continuous 
service. 
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coment ~ CYANAMID PLASTICS 
are inserted, in some instances, into (14a 00MeM Tan) (MMT (eM 1a] eT TTT 


larger metal housings while others are 
used without additional protection. 
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You'll never find more versatile light- 

ng units than the new Westinghouse 

uorescent Commercial Luminaires. 

tach model in the entire, complete line 

n be stem or ceiling mounted — hung 

ngly or continuously. What's more, 

ach unit requires a minimum of time 

or mounting — with fewer holes to 

ill, less hangers or fixtures to install, 

nd line leads made accessible by loos- 
mening one screw. 

mm Easy and flexible mounting of West- 

| nghouse Fluorescent Commercial Lu- 

minaires means a savings in installation 

ost — less disturbance or time-out for 

personnel in relighting your office or 

drafting room. Full details are avail- 

able from your nearest Westinghouse 

mLighting Distributor. yoso10 


N 
TWIN STEM WANGERS REQUIRE ON 


gue POINT OF SUPPORT = 
SINGLE UNITS ARE CEILING WOU 

1S 
with TWO SIMPLE BRACKE 
~ eQNTINUOUS ROWS 
QNE HANGER QR 
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REQUIRE QNLy 
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Standardize on CONDULETS 


(CONDULETS are made only by CROUSE-HINDS 


a 




































A tew of the A few of the 
many CONDULETS for many CONDULETS & 


at} non-hazardous locations CONDULETS — the complete line — hazardous locations 
engineered to enable the electrician to 


| dee do the job and do it right. There is a 





type for every purpose. 
eS c oo tenes with 


Arktite circuit-breaking plugs and 
receptacles. 


Vaportight Condulets for use where ex- 
posed to weather, moisture, steam or 
non-combustible dust. 





Type ALC Cushion 


Visture Hanger ae Dust-Tight Condulets for use where 
eo combustible dust creates hazardous 


‘ conditions 
f Explosion-Proof Condulets for use in 
locations that are hazardous because 
dei of the probability of the presence of 


flammable gases or vapors. 


Type GST with 
Receptacie Equipment 





<4 
Nationwide 
Distribution 





Type ARE Arktite 
Receptacle 





Type YSW Vaportight 
Circuit Brecker - 
Type VC Vaportight Type EVA Explosion-Proof 

Lighting Fixture Condulet Lighting Fixture Condulet 
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~~ Z aan wee 
Type APT Arktite 
Plug Type DLA Dust-Tight 
Lighting Fixture Condulet 
with Reflector 





Type VDA Vaportight Type EVA Explosion-Proot 





Lighting Fixture Condulet Lighting Fixture Condulet 
j with Reflector with Shallow Bow! Reflector 
Type WMK Raintight Type EDP Explosion Prool 
Safety Switch Condulet P 


CROUSE-HINDS COMPANY 


SYRACUSE I, N. Y.. U‘S.A. 


Offices: Birmingham Boston Chicago—Cincinnati—Cleveland—-Dallas— Denver-—Detroit—Houston—Indianapolis—Kansas City—-Los Angeles— Milwaukee—Minnecpolt 
New York—Philadelphia—Pittsburgh—San Francisco—Seattle—St. Louis—Washington. Resident Product Engineers: Albany — Atlanta—-Charlotte—New Orlecs 


CROUSE-HINDS COMPANY OF CANADA, LTD., Main Office and Plant: TORONTO, ONT. 


CONDULETS - TRAFFIC SIGNALS - AIRPORT LIGHTING - FLOODLIGHTS 
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OR LOW-COST, HIGH-EFFICIENCY 
INSULATING OIL MAINTENANCE 


Seep and economy of operation combine with dependability of results 
to make the De Laval Insulating Oil Purifier the choice of leading 
power systems in meeting their oil maintenance problems. 

The De Laval Purifier restores the required high dielectric 
value of oil in a single pass, eliminating re-runs; continuously 
discharges water, permitting long, continuous operation 
at uniformly high efficiency with a minimum of attention. 

As a result, the yearly cost of dehydrating oil in 
transformers and circuit breakers can be much 
reduced. 
Speedier, less costly oil purification, which 
is at the same time more positive, leads 
naturally to improving the average di- 
electric value of oil in all units, thus 
contributing directly to dependable 
sub-station performance. 


THE DE LAVAL SEPARATOR COMPANY 


165 Broadway 427 Randolph St. 
New York Chicago 


DE LAVAL PACIFIC COMPANY 
6! Beale St., San Francisco 


THE DE LAVAL COMPANY, Limited 


Montreal Winnipeg 
Peterborough Vancouver 


ca 


be INSULATED. 
|) es | | 
ik oe EQUIPMENT 
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It takes from nine months to two years to rebuild a 
bombed or sabotaged power plant. Yet this power plant on 
wheels can be generating enough electricity for a sizable 
community within a short time after arrival. It will do this 
in arctic cold or in tropical heat — on a meager water supply 
— with low grade coal. 

The train consists of two air-cooled condenser cars, turbo- 
generator car with switch gear, car for auxiliary equipment, 
water storage car, two boiler cars and a car for the crew. 

Ten such trains, each producing 5,000 kw are in process 


im COMBUSTIO 


C-E PRODUCTS INCLUDE ALL TYPES OF BOILERS, FURNACES PULVERIZED FUEL SYSTEMS AND STOKERS, ALSO SUPERHEATERS, ECONOMIZERS AND AIR Util 







BOILER CAR 





of completion. They are built by Westinghouse with boild 
supplied by Combustion Engineering. These are the hi 
est capacity trains being built for overseas use. 
Numerous limitations imposed by space, weight, 
clearances and other factors had to be surmounted in¢ 
signing and constructing these trains. The fact that thé 
unique problems have all been successfully solved is at 
ute to the engineering skill and ingenuity of the design4 
of all the principal equipment comprising these mo 
power plants. 


; 
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BOILERS. Arranged as illustrated in the sectional draw- 
hown below, the boilers are of the 2-drum, bent-tube 
having a six-steam-pass superheater, a special tubular 
preheater and a marine type extended surface econ- 
er. Serving this combination are both forced- and 
ed-draft fans, a water level regulator and necessary 
ating instruments. Each boiler will generate 40,000 Ib 
eam per hr at 625 psi and 750F at the superheater 
t, from low grade coal of about 7,300 Btu. 


ACE AND STOKER. Furnace and firing equipment in- 
a locomotive type spreader stoker operating by com- 
ed air, a locomotive type grate, fully watercooled 
e and locomotive type combustion arch. Furnace 
me, including that between the arch and first pass, is 





a 
ey 


y 
Sonam Lani —_ STO ~— a Lede “GRATE 
bustion Engineering is proud of the important part 
bad in this significant achievement. In designing and 
ng the steam generating equipment for the Power 
C-E has again demonstrated its ability to meet any 


NGINEERING 


AVENUE, 


»o MADISON 
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553 cu ft, with corresponding heat liberation at design load 
of 133,000 Bru per cu ft per hr. The arch assures high 
turbulence and control over excess air and prevents strati- 
fication and laning of gas streams. 


SPECIAL AIR PREHEATER. Because the stoker engine, 
stoker jets and soot blowers are all operated by compressed 
air, the question of compressor power as well as size of this 
equipment was an important one. It was met by a novel 
application of a C-E Air Preheater, designed to handle com- 
pressed air, which is delivered to the stoker engine and jets 
at 100 Ib pressure and 450F. By this means an adequate 
volume of air at proper pressure is supplied at a consider- 
able saving in the power required to produce it as well as 
in the weight of the equipment and the space it occupies. 





problem within the scope of its field. This ability and the 
resourcefulness and experience it reflects, are available to 
you now in finding the best economic solution to your post- 


war steam generating problems. 
a. 
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Conductor 

Rubber Insulation 
Tape 

Jute or Rubber Filling 
Tape or Binder String 
Inner Jacket 

Seine Twine Rein- 
forcement 

Outer Jackct 


1. Power Conductor 

2. Rubber Insulation 

3. Tape 

4. Ground Conductor 

5. Braid 

6. Jute Filling 

7. Tape or Binder 
String 

8. Inner Jacket 

9. Seine Twine Rein- 
forcement 

10. Outer Jacket 


1. Conductor 

2. Rubber Insulation 
3. Tape 

4. Copper Braid 

5. Jute Filling 

6. Tape 

7. Inner Jacket 


8. Seine Twine Rein- 
forcement 


9. Outer Jacket 


1 Conductor 
2. Rubber Insulation 


3. Tape 


rr r¢ 
Rubber I n 
i a 
nd Conductor 
Braid 

: Fil 
Copper Pr 
Inner Jack 
Seine Twine Rein 
forcement 
oO Jacket 


Power Conductor 

Rubber Insulation 

3. Tape 

Ground Conductor 

5 Braid 

6 Copper Braid 

Jute Filling 

8 Tape 
Inner Jacket 

ne Twine Rein- 
nent 


Outer Jacket 


WIRES and CABLES 







SIMPLEX -TIREX 


Hexible electric cords and cable; 
with 





No flexible, rubber-sheathed cables take more hard 
knocks and rough treatment than shovel cables in 
strip mines, gravel pits and quarries. This type of 
installation furnishes a convincing demonstration 
that TIREX cables are unexcelled for hard service 
anywhere. It also supports our claims about TIREX 
cables and their extraordinary rubber sheath or 
“armor” which is now made with synthetic instead 
of natural rubber. 


When natural rubber was available we obtained 
outstanding life and wearing qualities by curing 
TIREX natural rubber sheaths with selenium. We 
now get the same results with selenium cured syn- 
thetic rubber compounds. The old toughness and 
abrasion resistance still are there just as in prewar 
TIREX cables. You could not get a better cable then 
and you cannot get a better cable now. 


For you who buy and use flexible electric cables 
for any type of service it means the same efficiency, 
economy and service that you expected and got with 
prewar TIREX cables. Where performance counts— 
you get results with selenium cured TIREX. 


Simplex Wire G Cable Co., 79 Sidney Street, Cambridge 39, Mass. 









El 
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15 years of 
SERVICE 






ba 1929. the Public Service Company of Colorado bought 
this 115-cell Exide Battery for their Valmont Plant, near Boulder, 






Colorado. For 15 years it has been giving dependable service in 













combination oil switch and emergency lighting service and for 


operating blower motors in the coal pulverizing department. 
g £ 


Public Service Company, like similar utilities all over the country, 
3 has had good reason to believe in Exides. The long-life, depend- 
ability and assured ease of maintenance which characterize an 
Exide are a guarantee of efficiency and low maintenance cost. 


Over a long period of years, Exide Batteries have earned a high 





reputation for a variety of power station i 

’ 
jobs. When you buy an Exide, you Buy to 
Last. By taking care of it, you Save to Win. 


ae a 


THE ELECTRIC STORAGE BATTERY COMPANY, Philadelphia 32 


Exide Batteries of Canada, Limited, Toronto 
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~mOW TO MAKE PERMANENT ELECTRICAL CONNECTIONS, 


STRIPPED CONDE 
HYDENT CONNEGE 


a 


ermanently” 


RESISTS LOOSENING INDEFINITELY 


When you indent a HYDENT connector to a wire, you eliminate all” 
doubt about the strength and permanency of the connection and its 
ability to resist loosening even under severe vibration. You know 
it's a permanently sound connection, because simple indenting com- 
presses conductor barrel and wire into virtually one strong homo- 
geneous whole. Further, the HYDENT connector is of pure copper 
one-piece construction, a feature which eliminates all extra ‘contact 
surfaces, thereby assuring maximum electrical conductivity. 

You'll find indenting a real time-saver, too; both for production 
and maintenance needs. /\sk us to send you full details today. 


| for 
weadquarters 
conn EcTO RS 


BURNDY ENGINEERING CO., INC. 
107 BRUCKNER BOULEVARD, NEW YORK 54, N. Y. 


IN CANADA: Canadian Line Materials, Ltd., Toronto 1 
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CABLE’S OWN “B 








Assurance of standardized quality in the elec- 
trical wire and cable products supplied by 
General Cable starts with our firm control of 
raw materials. To insure absolute uniformity at 


all 9 manufacturing plants, each material used 





: is accepted or rejected by the “Control Testing 
| . Laboratories” situated in each plant, to speci- 
fications established by the General Research 
Laboratory at Bayonne. The time of an entire 
Bureau of the General Research Laboratory is 
devoted to the setting of these standards and 
the devising and supervising of uniform tests 
to enforce them. Under such a program one 
does not have to hope for or demand quality 


control — one gets it. 


GENERAL CABLE 
CORPORATION 





i 


Wan. 4 


Manufacturers of Bare and Insulated Wires and Cables 
for Every Electrical Purpose 


Ri i at 
\ 
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A modern, low-cost method of centralizing motor control and combining 
with an AIR-COOLED Transformer has long been requested by Plant Engineer, 

Now—it’s here! . . . an air-cooled Power Center as acceptable in appe:rang 
as it is in performance. No need to hide this unit in a vault . . . either for looks 
for safety. Install it anywhere indoors without fireproof vaults. 

A Westinghouse Power Center is a completely co-ordinated unit substation, 
factory-assembled and tested, and delivered to your plant ready to be connectey 
for service. It consists of: 

A HIGH-VOLTAGE SECTION (15,000 volts or less) 

A TRANSFORMER SECTION ( 2,000 kv-a or less) 





















A LOW-VOLTAGE SECTION (600 volts or less) s 
By installing this Packaged Power at load centers, you’ll save as much as 7579 ic 
and improve. voltage regulation fim ° 

pstinghouse repre Westinghouse Electric game © 
Manufacturing Company, East Pittsburgh, Pa., J-70431 i 
ac 

m 

A SMART LOOKING, NEW i 

. POWER CENTER Dp 





Westinghouse 


PLANTS IN 25 CITIES OFFICES EVERYWHERE 


PACKAGED POWER 
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OLYETHYLENE 


=A Carbide Production Achievement for the Navy 


Important New Plastic Has 

Many Unusual Properties 
A little over two years ago, the U. S. Navy 
learned that the Carbide and Carbon Chem- 

% icals Corporation in collaboration with an 


“4 
associate company, The Linde Air Products 


On, 

& Company, had developed a high pressure 
synthesis of a new material, Polyethylene, 

it and it was found that this material was ex- 


actly suited to meet the Navy's require- 
ments of an insulation for coaxial cable used 
in radar equipment. 

At the N vavy ’s request, these two com- 
panies, working together but entirely inde- 
pendent of anyone else, designed in their 
own Engineering Department, and_ built 
with their own Construction Organization 
a plant to produce polyethylene by a pro- 
cess different from any other commercial 
polyethylene process. 

Within thirteen months from the date the 
project was authorized, this plant was pro- 
ducing at 180 per cent of rated capacity. 

At the conclusion of the first full year of 
production the Navy Department told the 
plant: 


“One year ago your plant commenced the produc- 
tion of polyethylene, a component of radio cable 
essential to the efficiency of electronic communica- 
tions units and, therefore, vital to the success of 
naval operations. Production for the year has 
equalled 240 per cent of the rated output for the 
facilities. Everyone engaged in developing the prod- 
uct, planning, engineering, and managing the plant, 
and each of you engaged in producing polyethylene 
may be justly proud of a valuable contribution to 
the war effort.” 


Today, approximately two years after Car- 
bide was given the assignment, this plant is 
producing polyethylene at 600 per cent of 

ated capacity and is providing the Navy’s 


requirements of this material for use in co- 
axial cable. 


his advertisement has been reviewed and approved by 
the U. S. Navy Department) 
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POLYETHYLENE}: 


=A Carbide Production Achievement for the Navy E 


The Important New Plastic! 


Polyethylene resins have the most favor. 
able electrical characteristics of any plas. 
tic material for use in this electronic 
application. In addition, this new plastic 
material has many other exceptional 
characteristics, which suggest wide- 
spread application in many different 
fields. Polyethylene plastics are tough 
and impact-resistant. They are inherently 
flexible and extensible. They have an ex. 
tremely low water vapor transmission 
coefficient and will absorb an unusually 
low percentage of water. Their chemical 
resistance is outstanding. Polyethylene is 
one of the lightest plastics, so light that 
it will float in water. It maintains its 
valuable properties over a wide range of 
temperature. It remains usable at tem- 
peratures lower than 90 degrees below 
zero, Fahrenheit, and is sufficiently rigid 
for use in temperatures up to 230 deg. F. 


St 





Polyethylene is colorless and translu- 
cent as originally manufactured but it 
can be formulated to produce colored 
products of exceptionally high lustre. 
These products can be fabricated by 
standard processes on existing plastics 
equipment. 

Molded and extruded products, cloth 
coatings, flexible sheeting and film, and 
monofilaments are among the polyethyl- 
ene plastic products which will be avail- 
able in the future. 

Polyethylene plastics are now restric- 
ted to applications covered by WPB 
Limitation Order No. 348. Technical 
data and samples for controlled end uses 
can be obtained by manufacturers with 
plastic-processing equipment by writing 
Plastics Division, Carbide and Carbon 
Chemicals Corporation. 





(This advertisement has been reviewed and approved ¢ 
the U. S. Navy Department) 





laterite habla) 


AND CARBON CHEMICALS CORPORATION . 


Tm eS le ee ge 


UCC 





30 EAST 42nd STREET, NEW YORK 17, N.Y, 


Preheated air has broadened the 
possibilities of pulverized coal 
with high moisture content fuels. 
High temperature air is the key 
factor to efficient combustion of 
low-grade fuels with high ash con- 
tent, and lean fuels such as blast 
furnace gas. In addition to econo- 
mies effected by direct heat recov- 
ery, more efficient furnace design, 
made possible by preheated com- 
bustion air, results in the same 


AIR PREHEATER 


heat from less fuel. It is a “must” 
for firing with pulverized coal. 


ENGINEERING SERVICE 


The engineering staff of The Air 
Preheater Corporation is prepared 
to assist in applying standard or 
special types of Ljungstrom Pre- 
heaters to your fuel conservation 
needs, or to help you convert your 
plant to low-grade, more abun- 
dant fuels. 


AIR PREHEATER 


CORPORATION 
Executive Offices: 60 East 42nd Street, New York 17,N. Y. + Plant: Wellsville, New York 


ies, 


LECTRICAL WORLD e August 5, 1944 





a 


HOT... but not bothered 


And when we say “hot”, we mean 120° in the shade . . . and of 
course, much hotter inside the gasoline engine of a Homelite Port- 
able Generator. But there’s no question of “burning up”. . . for 
the engine is air-cooled. There’s no radiator to boil over or run dry. 

A large fan on the flywheel sends a constant blast of air over the 
cylinder. Shields direct this air across the fins of the aluminum 
cylinder .. . prov iding maximum cooling. Complete lubrication is 
assured ... for oil is mixed with the gasoline and s sprayed under 
pressure into all moving parts. No sludge ... no dirty oil... for 
a fresh, clean film of oil enters the crankcase with each revolution. 

And the most inte resting thing is this . . . the means of protect- 
ing a Homelite from heat, is also the means of protec ting it from 
cold. There’s no radiator to freeze. And lubrication is the same hot 
or cold .. . for oil mixed with gasoline won’t congeal, even at sub- 
zero tempe ratures. 

From broiling tropical heat down to sub-zero arctic temperatures, 
a Homelite performs without trouble. The performance of thou- 
sands of Homelites with the armed forces everywhere has proved 
this point plenty. 


HOMELITE CORPORATIONG 


PORT CHESTER, NEW YORK 


Public Utilities have maintenance troubles 
all through the year ... the hottest days in 
summer and the coldest days in winter. Anc 
as your men must work so must your 
equipme nt. 
For doing this work fast... with 
portable ” elec tric tools...or for 
doing emergency work at night . 
you can de “pe “nd on a Home lite 
"Portable Gasoline-E ngine-Driven 
Generator for your power supply 
... Fain or shine .. . hot or cold. 
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onicillin Production 


ded 


by RCA Electronic 


Drying Time Cut from 
24 Hours to 30 Minutes 


ew York, June 26—To aid in increasing 
production of the drug penicillin, RCA 
aboratories, Princeton, N. J., developed 
new electronic method for the bulk- 
duction of the purified penicillin solu- 
ion. The new system, using electronic 
, completes in 30 minutes a process 
equiring 24 hours by conventional 
OU gs! 


The achievement was announced jointly 

by RCA Laboratories, Inc., and E. R. 
Bquibb & Sons, manufacturing chemists to 
he medical profession, under whose 
spices extensive tests have just been 
pompleted. 


Th RCA electronic heating apparatus 
il concentrate in 24 hours enough 
pen n to treat 4000 patients requiring 
00,000 units each. 


ther Benefits: Squibb scientists completed 
nore than 1000 tests to compare the elec- 
tonic method with the conventional 
nethod of concentrating penicillin. The 
dvantages of electronic heat, in addition 
0 speed, included: 


. Reduction of operating costs. One ton 

of dry ice (costing $65) is saved every 
24 hours. 
Reduction in maintenance costs 
through elimination of complicated 
freezing apparatus and high-vacuum 
pumps, 

. Smoother flow of production with less 


chance of shut-downs due to mechani- 
cal difficulties. 


4. Reduction of floor space by about 90%. 


5. Large savings in initial plant invest- 
ment, compared with installations us- 
ing “freeze-drying” process. 


How Penicillin Is Made: Penicillin is pro- 
duced by a special type of mold (either 
by surface or submerged fermentation) in 
containers holding up to several thousand 
gallons. The penicillin-containing broth 
is then separated from the mold by filtra- 
tion, and the crude penicillin extracted 
from the broth with an organic solvent. 
It is next given an elaborate series of 
chemical treatments which removes most 
of the impurities and reduces the bulk 
about 600 times. 


This is the point where the final bulk- 
reduction must begin. The potency of the 
solution must be increased from about 
40,000 units per cc to about 100,000 units 
per ce. The penicillin is then “freeze- 
dried” to its final powder form. 


Much painstaking research in the 
Squibb Laboratories has contributed to 
the perfection of these processes and to 
the designing of equipment to carry them 
out on a large scale. 


How Electronic Heat Is Used: Since evapora- 
tion by ordinary heat methods would 
destroy the effectiveness of the drug, bulk- 
reduction has been achieved through 
“freeze-drying”—a process in which the 
liquid is caused to evaporate from the 
penicillin solution in a high vacuum at 
temperatures below the freezing point of 
water. 


In the electronic bulk-reduction method 
developed at RCA, the solution is boiled, 
under low pressure, at about 50°F, A 
series of three glass bulbs is used in the 
process, the high-frequency power from 


RCA ELECTRONIC HEAT 


BUY 


RADIO CORPORATION OF AMERICA 
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© This is the new RCA 2000-watt electronic gen- 
erator especially designed for the plastics 
industry and other applications requiring power 
at frequencies up to 27 megacycles. 


the 2000-watt RCA electronic generator 
being applied to the solution in the lower 
bulb, which holds about 200 cc. 


High-frequency electric current passes 
through the solution, raising its tempera- 
ture to 50°F.—the boiling point under the 
vacuum used. Evaporation into the two 
upper bulbs takes place at the rate of about 
2000 cc per hour. Provision is made for 
supplying penicillin solution to the lower 
bulb on a continuous basis. 


The electronic generator, which was 
built for this particular application, takes 
about 15 square feet of floor space, and 
stands about 7134 feet high. 


According to Mr. Horace A. Holaday, 
Associate Director in charge of Squibb 
Biological Laboratories, who supervised 
the tests, “The RCA apparatus offers an 
important contribution in facilitating the 
evaporation of the final purified penicillin 
solution. It greatly simplifies the opera- 
tion, and eliminates the necessity of using 
much more elaborate equipment.” 


RCA Equipment Availability: RCA electronic 
generators suitable for bulk-reduction of 
penicillin will be available through RCA 
on priority. Other RCA electronic gen- 
erators for a wide variety of industrial 
heating applications are also available. 
If you have a practical problem which 
RCA electronic heat might Solve, please 
write, stating your problem, to Radio 
Corporation of America, Electronic Ap- 
paratus Section (70-48F), Camden, N. J. 


























Opens Up 
New Sleeving Advantages 


PROVE TO YOURSELF THE NON-FRAY- 
ING, FLEXIBLE QUALITIES OF BH EXTRA 
FLEX FIBERGLAS SLEEVING 


MAKE Tuis simple test right at your desk and you’! 
see that here at last is a truly non-fraying, flexible 
sleeving. Just take a length of BH Extra Flexible 
Fiberglas Sleeving and jam an ordinary key into 
one end. Turn it around and push it up and down 
in the sleeving. Notice how the sleeving spreads 
but doesn’t fray. Now do the same with a similar 
size piece of your present saturated sleeving. It 
breaks and frays. Further abuse unravels it. But 
BH Sleeving stands up under rough handling and 
severe service alike. 















BH EXTRA FLEXIBLE FIBERGLAS SLEEVING 


NON-FRAYING + FLEXIBLE - HEAT-RESISTANT + NON- 
INFLAMMABLE - WATER-RESISTANT + VERMIN-PROOF 
NON-DETERIORATING + HIGH DIELECTRIC AND YARN 
STRENGTH - NON-CRYSTALLIZING at LOW TEMPERATURES 








_ WF 










BH Sleeving is woven from choicest continuous- 
filament Fiberglas yarns and treated by an exclusive 
BH process that gives it stamina and pliability. 
Natural properties of Fiberglas as an insulator are 






_ 







virtually unequalled. So why be content with any 
less efficient sleeving? You'll want to try the BH 
test yourself. BH Sleeving is available in all sizes 
from No. 20 to 54”, inclusive. Write for samples 
of specific sizes today and be convinced. Bentley, 
Harris Manufacturing Co., Dept. W, Consho- 
hocken, Pa. 













TED MAGNETO TUBING » NON-BURNING FLEXIBLE 
SATURATED AND NON-SATURATED SLEEVING 









PROOUCTS 4 


BENTLEY, HARRIS MANUFACTURING CO. 


Conshohocken, Penna. 
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P.R.MALLORY & CO Inc 


AALLOR 






to the base metal backing. 


STANDARDIZED 


CONTACTS 








TYPE SUF 


TYPE SUR 


TYPE SVF 


TYPE SVR 












De te eee 









FTA 
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You’re assured of quick delivery, high 
efficiency and long life when you 
specify Mallory standardized, silver- 
faced, steel-backed contacts. Brazing 
is eliminated by a patented Mallory 
process and by the ingenious equip- 
ment pictured above. The silver face is 
bonded directly to the steel back, in- 
suring completely even wear and at 
least 20% longer service than when the 
faces are attached with silver solder. 


By eliminating the silver solder, high 
currents can be carried without over- 
heating the contact. Safe operating 
temperatures are constant, and con- 





ELECTRICAL CONTACTS 
.NON. FERROUS ALLOYS, 


1944 





P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 


*Elkonite is a registered trademark of P. R. Mallory & Co., Inc., for electric contacting elements. 


LLOYS. FOR - “INDIVIDUAL 
DESIG N s 





tact drop and heat development are 
greatly reduced. 


Mallory’s specialized fabricating proc- 
ess produces silver-faced contacts of 
a hardness equivalent to cold headed 
rivets. To prevent any danger of cor- 
rosion, steel backs are nickel-plated. 
Standard sizes of Mallory silver-faced 
contacts can be furnished attached 
to arms, studs, brackets, or ready 
for your own assembly operations. 
Literature giving detailed dimen- 
sions and specifications is available 
upon request. 








“ELK ONITE* -AND 
REQUIREMENTS. 





TO 





SUIT YOUR 


APPLICATIONS 


We’ve Done Away With puvet lee. 


M 


This giant electrical furnace, carefully regulated, 
permanently bonds the silver contact face directly 





There’s a Job 


for All to Do: 
Buy War Bonds! 








f° TU JNGSTEN, MOLYBDENUM, | 


SPECIAL 
SPECHAL 
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RESISTANCE WELDING or 


BRAZING CARBON aren 


THAT LAST 3 to @ Y 
i aw ele 











Reduce dressing 
time by two-thirds! 
Operate at temperatures above red-heat! 


Cut down your resistance welding or brazing costs! Speed 
up your work! On a typical high temperature job where ; 
OTHER ordinary carbons were changed hourly, Stackpole Car- ( = ££ 
STACKPOLE bons processed with our new “F”’ treatment lasted all \SSiy 
PRODUCTS day! Three to four times longer life on the average ele- 
(All carbon, graphite, metal ond vated temperature job is an extremely conservative esti- 
Welding Carbon Products Mate of the saving involved. And they require dressing 
revEes Geet end = only about one-third as often! 
Battery Carbons Samples for test will gladly be sent to large users who 
Voltage Regulater Discs = request them on their company stationery. Available in 


Powder Metallurgy : 
Components any shape or size. 


STACKPOLE CARBON CO., ST. MARYS, PA. 









WRITE FOR i 
SAMPLES 


State shape and 
size required. 
Mention com- 

pany connection. 










“EVERYTHING IN CARBON BUT DIAMONDS” 





EL 
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penny wise | 
pound foolish... | 








Lk If you have to use Mica (and in many places it is a must)}— 
use the best mica. There is no real cost difference but there 
is a difference in the product itself and the service and | 
responsibility behind it. Reliability, uniformity, accuracy 
and technical cooperation — these are matters of exper- 
ience, resources and alertness. 


When you think of MICA think of MACALLEN, 
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EMERGENCY STEERING STATION on U.S. battleship. The helmsman gets steering instructions ever a battle telephone. The two other men are intently watching their gauges. 


The Big “Battle Wagons” Are Run by Telephone 


There are more than 2000 tele- 
phones on just one battleship. 
And many, many thousands on 
all the ships in the Navy. 


The needs of war have first call 
on the country’s manufacturing 
capacity and manpower. That 
is why there is not enough tele- 


phone equipment to take care of 


BELL TELEPHONE SYSTEM ( 


all civilian requirements and 
why many people now have to 
wait for telephone service. 


It will be some time before all 
who want service can get it. 
We'd like those who must wait 
to know that we shall continue 
to do everything possible to 
shorten that time. 


“GIVE 7 TO 10 TO 
THE SERVICE MEN” 


and help thew night-time 
Long Distance calls from the 
camps get through quicker 
to the folks at home. 





Vr Th, 
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Need a Motor 
that can lift 
300 times its 
own weight? 


yis electric motor weighs only a pound. 
But more power is packed in that one 
pound of motor than has ever been before. 


With Lear gearing it can handle a quarter-ton 
load. 

And it has to be ready to do that in an instant. 
Because this motor moves control flaps, and 
heater shutters on warplanes. And air pres 
sures mount high at the speed these ships fly. 


On aircraft, even the weight of a coat of paint 
has to be considered. So this motor had to be 
light. 


here’ litle room in an airplane. So it bat 


eed a motor like this. It may 
You may never - ooo si 


cost more than y 


uct, we wat 
has been de- 


1, we want you f knew 
kind of engineering 
d roduce It. 
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Note these new electrical uses for spirally-wound LUMARITH! 


You'll find the old Lumarith soda straw 
idea doing business all over the war- 
front these days—precision grommets, 
for one thing, of spirally-wound 
Lumarith, and doing a real job. Spirally- 
wound units are also serving in aircraft 
hydraulic controls, on small motors, in 
lamps, push button tuning coils, coil 
forms and as “spaghetti.” 

These transparent Lumarith parts are 
efficient performers wherever light 
weight, toughness, good i 
qualities are important, plus Lumarith’s 
well-known resistance to the “black 
hand” of corrosion. 

Fabricators producing spirally-wound 


tubing of Lumarith offer a range « 
lengths, diameters and wall thick 
nesses, suitable to many types of @ 
plications in the electrical field. Wh 
new uses can you visualize in yo 
products? 

You'll also want to be posted « 
the excellent insulating qualities a 
corrosion-resistance of Lumarith fo 
films and molding materials. Send {0 
“Lumarith for the Electrical Industry, 
a comprehensive booklet. Celane 
Celluloid Corporation, The First Nam 
in Plastics, a division of the Celane 
Corporation of America, 180 Madis 
Avenue, New York 16. «neg. v.s. rae 














An outstanding development, by one fabricator, is the spirally- 
wound grommet of Lumarith—supplied with one end spun. 
After the grommet is in place, the other end is spun on stand- 
ard drill press equipment, making a tight-fitting, permanent 
installation. The Lumarith won't crack or come out despite cli- 
matic changes. 
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jw TO GET 

HE RIGHT LIGHT FOR THE JOB 

he lighting engineer plans illumina- 
ion according to the work it lights. He 
ran do much to help you get the right 
fluorescent light for top visual effi- 
ciency. 
Size of lamps, spacing of fixtures, 
color of walls and ceiling, mounting 
height, size of area ~ all these factors 
determine intensity of illumination. 
The amount of light at the working 
plane is measured in foot-candles by 
means of a lightmeter. 


PICAL INSTALLATION EXAMPLES 
Based on Recommended Minimum 
Standards of Illumination by the LES. 

(Uluminating Engineering Society) 


Ten foot-candles of illumination can 
be used for some types of rough assem- 
bly, molding clay products, tanning 
leather, grinding grain, general indoor 


Operating hints 


construction, lobbies, corridors, eleva- 
tors — lighting for traffic safety. Indi- 
vidual industrial fixtures spaced 15 
feet apart, as shown at left, give this 
level in a typical stockroom. 


Thirty foot-candles are needed for top 
efficiency in office work. This intensity 
of light also is recommended for sugar 
and flour grading, medium bench work 
in machine shops, photo-engraving 
blocking, hand casting in type foun- 
dries, warping dark woolens, and press- 
rooms. Individual shielded commer- 
cial fixtures are arranged here to give 
this illumination in a typical office. 


Fifty foot-candles give adequate light 
for many types of fine assembly work, 
fine glass grinding and polishing, in- 
spection, silk and cotton warping, 
stitching light materials, and automo- 
bile assembly. Continuous row of 
fluorescent fixtures at this height 
above a bench will do the job. 


One hundred foot-candles of light 
are concentrated on this inspection 
bench for checking 1/10,000 of an 
inch tolerances. This high level of 
illumination also is required for such 
painstaking jobs as tint-laying in en- 
gtaving, watch manufacturing, fine 
proof-reading, and show windows in 
secondary business districts. Close 
spacing of fixtures, as shown, pays in 
better work. 


When you plan special fluorescent in- 
stallations, avoid too much brightness 
contrast between localized bench 
lighting and the general lighting sys- 
tem. It makes for eye-fatigue and a 
drop-off in efficiency. For example, if 
100 foot-candles are needed at a spe- 
cific inspection bench, there should be 
about 25 foot-candles of general illu- 
mination in the rest of the room. This 
suggests a 4 to 1 rule of thumb. 


MORE DETAILED INFORMATION—FREE 


This folder contains a 

chart of I.E.S. Recom- 

mended Minimum 

Standards of Illumi- 

nation for more than 

200 different kinds of 

work — fluorescent 

priority information 

— cases of how the right fluorescent 
light for the job helps industry — tips 
on obtaining better lighting from your 
present fluorescent installations. Yours 
for the asking. Just write to Sylvania, 
Boston Street, Salem, Mass. 


T SYLVANIA ELECTRIC PRODUCTS INC. 


“Fluorescent at its Finest’’ 


SALEM, MASSACHUSETTS 


FLUORESCENT LAMPS, FIXTURES AND ACCESSORIES, INCANDESCENT LAMPS, RADIO TUBES, CATHODE RAY TUBES, ELECTRONIC DEVICES 
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A SMALL “MEMORY-TYPE” RELAY 


with R-F INSULATION 


Originally designed for aircraft services, this new Struthers- 
Dunn 50XBX “Memory” Relay is ideally suited for numerous 
other applications as well. It is of two-coil, latch-type construc- 
tion, having radio frequency insulation on its double-pole, 
double-throw main contacts. These contacts operate immedi- 
ately upon receipt of a momentary impulse from a push button, 
limit switch, or any other source of brief or extended impulses. 
The coils are practically universal in that they will operate on 
voltages as low as 12-volts D.C. Since they are in the circuit only 
momentarily, they cannot overheat on much higher voltages, nor 
will they hum or overheat on A.C. as each coil may be connected 
to de-energize itself as soon as it has performed its function. 
Struthers-Dunn Type SOXBX “Memory” Relays will operate 
in any position, are shock-proof to 10 G’s, and set new standards 
of efficiency on applications where the contacts must “remember” 

unfailingly which coil was last energized—by remaining latched | 

| 

| 





in position until they are released by energizing the other coil. 
STRUTHERS -DUNN, INC., 1321 ARCH ST., PHILADELPHIA 7, PA. 





ONE OF THE FAMOUS 


CTRUTHERS-DUNN 


ee mag 


DISTRICT ENGINEERING OFFICES: *° ATLANTA ~ BALTIMORE «. BOS Lisi - BUFFALO .« CHICAGO . CINCINNATI . CLEVELAND 
DALLAS . DENVER - DETROIT « HARTFORD ~. INDIANAPOLI - LOS ANGELES . MINNEAPOLIS « MONTREAL 
NEW YORK . PITTSBURGH. ST. LOUIS . SAN EE SRE SS ape cap aa ep aE RN 
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Helps Solve Shortages of Man-Power 


\ 
\ 


No public utility attempts to get by with alibis. vice are proving that they still can “take it’, in any 
Regardless of handicaps of manpower shortage, weather, over any roads, or “off the beaten path”, 
over-worked equipment and restricted materials, if necessary .. . because their ruggedness, power 
industry and the public have got to be given service and traction in all four wheels, and natural all-’round 
when they need it. Even in emergencies beyond adaptability to utility service go far beyond the 
ability of man to forecast, there can be no condon- limits of normal duty! \ 

ing of service interruptions. Big fleets of FWDs in service of over 150 utilities 
FWD truck-power is a vital factor in helping utilities from coast to coast, have béen proving for the past 
meet today’s unprecedented demands. Old FWD 30 years that they need no ¥libi in ‘following the 
trucks that have had long years of punishing ser- job”, regardless of location. 


THE FOUR WHEEL DRIVE AUTO CO., Clintonville, Wis. Tichese: Onterte 


@ Oldest and original exclusive builders of 
Four-Wheel-Drive Trucks — famous for power 
and savings in tires, gas, oil, replacements. 


fa BUY MORE 
SS el Gy war BONDS 
vee Lone a GAS te i edge hala ey 


ONSTRUCTION — UTILITIES — OIL FIELDS — INDUSTRIAL — HEAVY DUTY WORK 
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Until now most of the better high frequency insulators have been either brittle 
or subject to deformation at elevated temperatures. With the development of 
glass mat base Formica there is available an insulator that allows only minimum 
losses at high frequencies and at the same time retains the mechanical strength 
and machinability that is characteristic of other grades of Formica. 


For low losses at high frequencies we suggest that you test Formica Grade 
MF 66 which has been found to be the answer for antenna insulators and coil 
forms on airborne and ground installations. It withstands the vibrations and 
mechanical stresses to which military radio equipment is subject. This material 
is resistant to attacks of fungus growth and can be used in the tropics. 


Sample on request. ‘“‘The Formica Story” is a moving picture showing the 
qualities of Formica, how it is made, how it is used. Available for meetings 
of engineers and business groups. § 





FORMICA INSULATION COMPANY 
4630 Spring Grove Avenue 
Cincinnati, 32, Ohio 
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ASE ANTIMONIAL ADMIRALTY’ 


Millions of pounds of Antimonial Admiralty tubes in service for 
periods up to eight years ... and not a single failure has been 
reported from dezincification. This is the outstanding performance | 
record of Chase Antimonial Admiralty. Yet, while the presence | 
of antimony in this alloy reduces considerably the yearly costs of 
condenser tubes —by increasing resistance to dezincification — 
there is no increase in the initial cost of the tubes. 
e REMEMBER these three points about Chase Antimonial Admi- 
7 ralty. It is (1) extraordinarily resistant to dezincification; (2) virtu- 
ally immune to stress-free intercrystalline corrosion; (3) no more 


expensive than plain Admiralty. 


For full information on Antimonial Admiralty, just phone the 


nearest Chase Sales Service Office. 
*U. S. Pat. No. 2,061,931 


CHASE BRASS & COPPER CO. | 


—Incorporated — 
Waterbury, Connecticut 
SUBSIDIARY OF KENNECOTT COPPER CORPORATION 





Ss 
NEW Cary ALBANY f CINCINNATI INDIANAPOLIS f 


MINNEAPOLIS PHILADELPHIA SAN FRANCISCO 





) SAN ATLANTAT CLEVELAND KANSAS CITY, MO. f NEWARK PITTSBURGH SEATTLE 
TULSA BALTIMORE DETROIT LOS ANGELES NEW ORLEANS PROVIDENCE ST. LOUIS 
BOSTON HOUSTON MILWAUKEE NEW YORK ROCHESTERT WASHINGTON f 
CHICAGO 


{ Indicates Sales Office Only 
This is the Chase Network —handiest way to buy brass 
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1000 Volts Between Coils is the operating voltage of these engine 
driven generators being built for the Signal Corps by Continental 
Fhettric Co. Inc. of Newark, N. J. 





They are tested at 3000 volts —three times their normal voltage. @ Varnished cambric—straight cut and bie 
@ Varnished cable tape 

® Varnished canvas 

® Varnished duck 

®@ Varnished cellulose acetate 

by Continental for this important application because they are thin, @ Varnished Fiberglas cloth 


Yet compact design allows only minimum clearance between coils! 


Natvar varnished acetate and Natvar varnished silk were chosen 


because they have high dielectric strength, and because they are . eee ae | 
@ Varnished tubings and sleevings 
uni form. ® Varnished identification markers i 
: @ Lacquered tubings and sleevings f 
What are your insulation problems? Write, wire or phone us for © Extruded Vinylite tubings 


deliveries, either from stocks located near you, or from our own. © Extruded Vinylite identification merken 





NAL VARNISHED PRODUCTS 


TELEPHONE CABLE ADDRESS 
RAHWAY 7-2171 NATVAR: RAHWAY, N. J. 
221 RANDOLPH AVENUE * WOODBRIDGE NEW JERSE 
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ATURE IS TOUGH... 


High in the Andes, blizzards pack 
snow into solid sheets of ice. On the 
plains and deserts of our great South- 
west blistering sun and cutting sand- 
torms search out the weakness of 
exposed metal. 


Utility engineers are well aware of 
nature’s destructive forces. They 
know from their own,,/0r other’s, 
experiences that Blaw-Knox Trans- 
mission Towers will carry the load 
eficiently undér the most severe 
climatic conditions. 


BLAW-KNOX DIVISION of Blaw-Knox Company 
j 2013 Farmers Bank Bidg., Pittsburgh, Pa. 


| 


| 


é 


} 
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W-KNOX transmission TOWERS 





During these critical times we have found that our best service to our 
country consisted in doing well the job for which we are best qualified. That 
means turning out, in great quantity, wires, cables, conduits, connectors and other 
items of the highest quality, to serve directly and indirectly, every branch of the 
armed forces. With victory and peace, we can again render old and new custo- 
mers the service for which National Electric has always been noted. 


NATIONAL 





National Electric Products Corporation 
Pittsburgh, Pa. 


Quality Elechitcal Products since 4905 
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WiTH FORELOCK combed up into a handle in- 
viting to the grasp, opportunity waits for the 
electrical industry in the contiguous, (we hope) 
future of the immediately post-war years. At 
no time in the past has there ever been, nor prob- 
ably will there ever be again, such occasion for 
profitable sale of electrical goods, for load build- 
ing, for bettering public relations, for enlarge- 
ment of social and economic service as is clearly 
foreseen when the war ends. 

Disposition to encourage small business, per- 
haps to the extent of financial and other assis- 
tance, is plainly apparent in governmental think- 
ing. Plans, some already quite far advanced, for 
establishment of local industries employing 
local labor, utilizing local materials, occupy 
the attention of village, town and city govern- 
ments, of civic groups, of business organizations 
and of individuals. In many cases the electric 
utility is the prime mover, the leader in this 
planning. 

New knowledge in the science of foods has 
already initiated great changes in the arts of food 
processing, preservation and marketing. It is 
becoming more and more incongruous and un- 
reasonable that animal and agricultural produc- 
tion should depart from the place of its origin 
and then return in cans, jars and packages for 
local consumption. The fruits of the earth and 
the abundance thereof can be processed, stored 
and packaged just as well or better right where 
they are produced. 

It is not only in food technique that the indus- 
trial picture is changing, making comparatively 
small manufacturing and processing operations 
more practical than before. Only a superficial 
examination of available literature on the “farm 
chemurgic” is needed to conjure up a vision of 
the countryside dotted with plants turning out 
plastics, aleohols, and other chemical products. 
Then there are local mineral and other earth 
deposits perhaps too slight to justify large scale 
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Opportunity Waits 


operations to bring out raw materials for ship- 
ment to distant processing plants, but sufficient 
to allow profitable local processing and ship- 
ment of less bulky finished products. 

Decentralization of population and conse- 
quently of industry will be accelerated by the 
enlargement of air transportation following the 
war. Fewer people will find it necessary to exist 
in “that great hive, the city” and will be able to 
live where the grass is green and the air is clean. 
The day of the small town is coming. 

Undoubtedly the public has been given an 
extravagant picture of the post-war home. To 
avoid disappointment, possibly resentment, con- 
siderable unselling of fanciful ideas must be 
done. But there will be left so much that is 
practical and available for improvement of the 
home that all concerned, and particularly the 
electrical industry, will have their hands full 
with the job to be done. 

The promises of the heat pump, of the radiant 
panel, of the various ways of heat storage, open 
up vistas of electric service that are perhaps 
a little intimidating to some of our more con- 
servative minds. They do present many prob- 
lems. But, as so often happens, these problems 
may seem more difficult in anticipation than actu- 
ally they turn out to be. Difficult or not, the 
problems will be solved and electricity will be- 
come a servant of greatly increased capabilities. 

Here, in brief and incomplete statement, are 
the prospects that spell, in bold-face capital 
letters, opportunity for the electrical industry 
and as well for many others. To grasp oppor- 
tunity’s forelock requires foresight, courage and 
study. It requires the determination and investi- 
gation of specific possibilities, the making of defi- 
nite plans and the provision of adequate and 
competent personnel. It requires the qualities 
and the abilities that built the electrical industry 
and that make it so effective a contributer to our 
nation’s war effort. 
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Duquesne Light Appraises 
Commercial Cooking Load 


Comprehensive survey and analysis of post-war market indicates 
profitable load can be developed by specialized selling and co. 
operation with dealers and distributors of restaurant equipmen; 


F. A. KOLB, Director of Commercial Sales, Duquesne Light Co.., Pittsburgh, Pa. 





IN PLANNING a utility sales pro- 
gram to increase commercial revenues 
after the war, one of the products 
which should receive more attention 
than it has in the past is commercial 
electric cooking. The best national 
figures available show that the total 
commercial electric cooking load 
added in pre-war years was as fol- 
lows: 


1936—51,000 kw. 
1937—63,000 kw. 
1938—65,000 kw. 
1939—66,000 kw. 
1940—87,000 kw. 
1941—87,000 kw. 


These results are not particularly 
impressive either in total or in trend, 
but there is plenty of evidence that 
they can be considerably improved if 
the electric utility industry will give 
this class of service the support which 
it will warrant in the early post-war 
years. 


How Big Is the Market? 


The first thing to determine is the 
size and characteristics of the prob- 
able market for the equipment. This 
has been done in Pittsburgh by per- 
sonally surveying 458 locations se- 
lected to provide a random sample of 
2.353 food service customers includ- 
ing restaurants, taverns, drug stores, 
institutions, hotels, hospitals, schools, 
and industrial cafeterias. This survey 
was conducted in such a manner that 
the person interviewed was able to ex- 
press freely his preferences in equip- 
ment and fuel. No attempt was made 
to influence the answers by giving the 
advantages of particular pieces of 
equipment. Table 1 summarizes the 
results obtained. It is an indication 
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Table I—Summary of Market for Commercial Electric Cooking in 
Duquesne Light Company Territory 
































eee ee ein Parcentage ov Fooo Ssavice Custowrns 
Poe ee ae a a 
| | Now | That bat 
of Elec. || Using | Will Buy, That | Will Buy) Haven't 
Appliances Now | J? aes In | Appliances hoot | Agoli- vi Will Using | Decided 
| Pros- Pros- In ances | ances | Fuels | Between 
| pect pect Prosp ot (All ; (All Than 
| | Puels) | Fuels) Ble 
beaks 1s; 21] 198) 342/38 8,925 ]) 8.0 | 27.0 | 9 | 0 | 33 
eheake’ 12 | 36 72 216 5,040 17.4 Pe hoe 4.4 3 
Oven (Decks)..; 195 | 67 922 402 17 ,0865 93; 48 | #13 2.9 7 
Fry Kettle....| 317 | 347) 1,602 | 2,102 41,376 19.0 23.3 14.0 6.6 2.7 
Coffee Urn... .' 68 92 195 269 23 ,332 36.0 | 12.2 3.5 7.8 4 
Coffee Maker. 429 187 570 242 5,721 met Be: i 8S 4.3 . 
Food Warmer 172 | 78 228 175 21,335 4.0 i 19.1 | 3.9 13.5 2.7 
Conv. Food 
armer....| 4; 22 32 620 23,250 2 i OD 4 G8. 4.0. ss 
Toasters...... | 1,289 657 | 2,622 | 1,172 53,460 42.0 | 23.6 23.0 6 0 
Meat Grill. ill 25 317 75 2,375 3.6 | 1.06 1.06 0 0 
Waffle Baker 320: 193 445 285 16,720 |! S80: 3" ‘Fib Tee 0 0 
Griddles. ..... 26 90 35 310 | 7,333 || 26 | 63 | 3.7 2.6 0 
Piste... 7 | 2 54 59 1,313 || 16.5 2.08 | 1.06 1.02 6 
Sandwich Grill 206 112 281 185 7,280 7.0 49 4.7 -” 6 
Roll Warmer. .| 36 45 26 3,460 2.2 13 i.1 2 § 
|——--— 
TOTAL | 3,227 | $238 , 204 | 





of what the food service people think 
they will buy and not an estimate of 
what can eventually be sold. The in- 
dicated market is for 6,480 kw. of 
additional load soon after the equip- 
ment is available again. This com- 
pares with a present total of 7,601 
kw. of equipment on the customers’ 
premises. 

In looking at this table it is clear 
that the war has not altered the funda- 
mental sales picture that prevailed 
before the war in the Pittsburgh dis- 
trict. In the equipment field, that in- 
cludes ranges, ovens, broilers, coffee 
urns, and food warmers; other fuels 
still lead by a considerable margin. 
In such pieces as toasters, grills, waf- 
fle bakers, and roll warmers, électric 
equipment is supreme. In fry kettles, 
the preference is definitely for elec- 
tric. In coffee makers, griddles, and 
hotplates, about half of the prospec- 


tive purchasers prefer electric. 

The electric cooking field normal) 
divides into two classifications: heavy 
duty, and counter equipment. This 
survey indicates that the characteris- 
tics of these two markets will be a 
follows: 


Heavy Daty Equipment 


To measure the extent of the work 
which normally requires heavy duty 
equipment the following questions 
were asked: 

1. Do you do range-top work’ 

Yes—85 percent 
If not, will you in the future: 


Yes—4 percent 

2. Do you roast meats? Yes—‘ 
percent 
If not, will you in the future: 
Yes—6 percent 


3. Do you bake pies or cakes’ 
Yes—32 percent 
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If not, will you in the future? 
Yes—8 percent 

4. Do you do any broiling? Yes— 
47 percent 
If not, will you in the future? 
Yes—6 percent 


Electric Ranges 


It is evident that if electric ranges 
could be sold there would be a very 
lucrative field to work in because of 
the wide extent of the application and 
hecause 27 percent of the food service 
customers indicate that they are go- 
ing to buy new ranges. However, 
electric ranges have not been pro- 
moted in the territory so, as might 
be expected, less than 1 percent say 
they will buy electric and only 3 per- 
cent say that they are undecided be- 
tween electric and other fuels. There- 
fore. if there is to be any widespread 
use of commercial electric ranges in 
the Pittsburgh district. the demand 
will have to be created. 


Electric Ovens 


One of the best applications for a 
separate electric oven in the past has 
been for baking pastries. Question 3 
shows that 32 percent of the customers 
say they are now baking pastries and 
6 percent additional expect to do it 
following the war, so the field of 
application for the separate oven is 
large. but only 4.8 percent of the 
customers now say they will buy 
separate ovens. It looks as though one 
out of every four of these ovens sold 
will be electric. 


Broilers 


Although about half of the custom- 
ers will be doing broiling, only 6 per- 
cent are planning to buy separate 
broilers. The remainder are planning 
' use the broilers with the range. The 
indications are that about one out of 
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PROMISING load increases here. The electric broiler (1) is growing in popularity. One out of four sold after the war may be 
electric. Half of the food service customers have counter warmers (2). Converting these with electric units is an interesting 
prospect. The number of counter cooking installations (3) will increase 


four of the separate broilers sold will 
be electric. 


Counter Equipment 


To determine to what extent cus- 
tomers are planning to place cooking 
equipment on the back bar, as con- 
trasted with using it in the kitchen. 
this question was asked. 

Do you plan to make any 
changes toward display cooking 
after the war? Yes—14 percent: 
No—68 percent; Don’t know—18 
percent 
The majority are still thinking in 

terms of the kitchen, but apparently 
the number of display cooking instal- 
lations will continue to increase. This 
usually means a bigger market for 
electric cooking. The attitude toward 
individual pieces of counter equip- 
ment is as follows: 


Fry Kettles 


The most important of the counter 
equipment pieces is the fry kettle. It 
has long been used as a leader in de- 
veloping this market, and this survey 


Pilg) 





shows that it represents approximately 
one-third of the additional load in 
prospect. In fry kettle equipment, 
electric has an indicated preference 
of two to one over other fuels. 


Food Warmers 


Food warmers have been divided 
into two categories: new food warm- 
ers. and present food warmers which 
can be converted by using electric 
heating elements. 

In new food warmers, the prefer- 
ence is only one out of five for electric, 
due chiefly to the difference in the 
first cost of equipment. 

In converted food warmers, the in- 
terest is growing. At the present time 
there are a sufficient number of peo- 
ple interested to indicate that about 
10 percent of the additional cooking 
load will be in this field. This is im- 
portant, because one-half of the food 
service customers have food warmers. 


Coffee Makers and Coffee Urns 


The electric urn is gaining greater 
favor with the food service operator. 





The conclusions to be taken from the results of this survey are 
that in the post-war period commercial electric cooking 


Will face keen competition, 


Will depend on the utilities for promotion, 
Will require specialized sales effort and 
Will return profitable revenue. 


All of which was true of this class of load before the war, but 
which gains added cogency in the nascent market foreseen for 
when restaurant equipment becomes again available. As before, 
restaurant equipment suppliers generally will make no effort 
to sell electric in preference to fuel-fired equipment; they will 


be pretty well neutral in the competitive arena. 


Therefore 


the local sales job will be up to the utilities who should have 
plans made and be ready for adequate and instant action when 


the field opens. 
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It appears as though the ratio may be 
one electric out of every three urns 
sold. In coffee makers, the preference 
is slightly in favor of the electric. 


Roll Warmers, Toasters, Grills and 
Waffle Bakers 

In this equipment there are no com- 
parable units using other fuels which 
have any important customer prefer- 
ence. However, with the exception of 
the toaster, they generally have to be 
sold by demonstrating their advan- 
tages. In this survey no attempt was 
made to influence the customer’s opin- 
ion by showing these advantages, so 
it is quite probable that with aggres- 
sive selling the indicated demand can 
be considerably increased. On the 
other hand, the demand for toasters 
is large and represents nearly 20 per- 
cent of the additional connected load 
in prospect. 

Griddles and Hotplates 


The demand for these two pieces of 
equipment is about equally divided 
between electric and other fuels. 


Attitude Toward Electric Cooking 


It is interesting to compare these 
individual equipment preferences 
with the general attitude toward elec- 
tric cooking. To determine this these 
questions were asked: 


1. What is your opinion of electric 

cooking as compared with other 
fuels from the standpoint of 
cost of equipment? 
Electric is: Higher—40 per- 
cent; Lower—2 percent; Same 
—7 percent; Don’t know—5l 
percent. 

2. How do you think they com- 

pare from the standpoint of op- 
erating cost? 
Electric is: Higher—36 _per- 
cent; Lower—9 percent; Same 
—9 percent; Don’t know—46 
percent. 

3. How do they compare for speed 

of operation? 
Electric is: Faster—25 percent; 
Slower—23 percent; Same—7 
percent; Don’t know—45 per- 
cent. 

4. How do they compare from the 
standpoint of appearance, clean- 
liness, and temperature control? 
Electric is: Superior—60 per- 
cent; Inferior—2 percent; 
Same—8 percent; Don’t know 
—30 percent. 


These answers indicate that about 
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Table II—Experience record for 1,515 Pieces of Commercial El«ct;i, 


Cooking Equipment sold in 1940-41-42 in Duquesne Light 
Territory 
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0 33 22 9 2 

2 59 45 5 0 

0 120 82 32 6 

0 04 94 0 0 

15 88 43 31 1 

8 79 41 27 1 

8 63 33 16 0 4 
216 3,720 | 2,560 166 








half of the food service customers 
think electric equipment is more ex- 
pensive to buy and to operate. But, 
they also think that electric does not 
suffer in a speed comparison and that 
it is definitely superior in appearance 
and control. 

The other half say they “don’t 
know” because they are not accus- 
tomed to making this comparison, 
since they have not had sufficient ex- 
perience with electric units. 

These answers seem to indicate that 
in a territory like Pittsburgh a sales 
campaign based on the slogan “Cook 
Electrically” might encounter indif- 
ference or opposition, whereas one 
based on showing the advantages of 
particular pieces of electric equip- 
ment would probably succeed. 


Stability of the Load 


A record was kept of 1,515 pieces 
of electric cooking equipment, total- 
ing 3,720 kw., which was added on 
the Duquesne Light Co. system in 
1940-41-42. When this list was 
checked by inspecting the equipment 
on the customers’ premises in the first 
part of 1944, it was found that: 

69 percent of the kw. originally in- 

stalled was still in use. 

16 percent more was jin working 

condition and still in the possession 

of the customers, but not in use 
chiefly due to changes in operation 
caused by wartime food conditions. 

(For example, many of the fry 

kettles are out of service due to the 

fat situation.) 

4 percent was in need of repairs 

and therefore not in use. 


1] percent of the connected load 
was no longer at the place of or. 
iginal sale. (Some of this equip 
ment may be in use at other loca. 
tions. ) 

Table 2 shows the record for each 
type of equipment. 

In view of the reduction in the num. 
ber of food service establishments 
and the adjustments that were made 
necessary by the wartime food con. 
ditions, this seems to be a reasonably 
satisfactory record. The small nun- 
ber of pieces in need of repair speaks 
well for the maintenance service that 
has been provided. It has been the 
policy of the Duquesne Light Co. to 
make every effort to keep this equip 
ment in operating condition by fur 
ishing spare units and by arranging 
for proper maintenance. 

Another measure of stability is to 
get an indication of the attitude o! 
present users. To do this, these ques 
tions were asked. 

1. Would you recommend the elec 
tric cooking equipment you now have 
to others? Yes—98 percent; No—? 
percent. 

2. What troubles have you had 
with your electric cooking equip 
ment? Heating elements—4 percent: 
Thermostats—1l percent; Timers—! 
percent; Miscellaneous—3 percent. 

These answers indicate that electric 
cooking is giving a high degree 0 
satisfaction and that equipment fail 
ures have not been excessive. 


Value of the Load 


It is very difficult to state how many 
kilowatt hours and how many dollar 
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revenue will be obtained from com- 
mercial electric cooking load. The 
complexity of this problem i is caused 
by the many different pieces of equip- 
ment and types of food service estab- 
lishments. 

Eight utility companies have in- 
stalled kw.-hr. meters on a total of 
9.200 kw. of commercial cooking. 
This represents 153 installations and 
the meters were left in for periods 
ranging from one week to six months. 
When this test information was totaled 
it was found that the average annual 
kw.-hr. per kw. connected was 975. 
The results obtained in these tests 
ranged from 600 to 2,000 kw.-hr. per 
kw. 

How much revenue a kw. of electric 
cooking that uses 975 kw.-hr. per 
year will produce depends, of course, 
on the method of billing, the method 
of determining the demand, and the 
influence of the cooking load on that 
demand. To give some idea of the 
variation in the answers that could 
be obtained, two different conditions 
have been assumed. These two condi- 
tions are that 25 percent of the con- 
nected cooking load will be added to 
the customer’s present billing demand, 
and that 50 percent will be added. On 
this basis the revenue picture in Pitts- 
burgh when cooking equipment is in- 
stalled by the average food service 
establishment is as follows: 


Demand Factor Rev. per kw.con. 


percent per year 
25 $13 
we X... $21 


Experience to date indicated that 
in general the cooking load will add 
something less than 50 percent of its 
rating to the customer’s present de- 
mand, so the revenue is estimated to 
be somewhere between $17 and $20 
per kw. connected. As more load is 
added by present users the diversity 
will probably increase, with a cor- 
responding decrease in revenue per 


kilowatt connected load. 

It is common praciice to judge 
whether a certain type of load is 
profitable or not by the sales expense 
involved in getting it, by its stability, 
and by what it returns in annual rev- 
enue per kva. of system capacity re- 
quired to serve it. 

The sales expense per dollar of 
cooking E.A.R. has been estimated for 
various utility selling plans during 
pre-war years, and it is conservative 
to say that a commercial cooking op- 
eration can be run in many territories 
at something better than $1 of expense 
for $1 of revenue. This ratio will 
probably be much higher in the first 
years after equipment becomes avail- 
able. 

The stability of the load has al- 
ready been discussed and found rea- 
sonably satisfactory. 


It Is Profitable Business 


The question of the dollar return 
per kva. of system capacity can best 
be answered by taking the revenue 
figures above. If for a demand factor 
of 25 percent the return is $13 per kw. 
connected, then the return per kw. of 
demand is $52. Similarly, for the 50 
percent demand factor the return 
would be $42 per kw. demand. This 
would mean that the annual return 
would vary between $42 and $52 a 
year per kw. or kva. of capacity, 
which would generally be considered 
very satisfactory. 

In the majority of cases the restau- 
rant supply dealers are in a position 
to sell cooking equipment using other 
fuels, as well as electric. In a terri- 
tory like Pittsburgh it is hardly likely 
that the dealers will take the lead in 
promoting electric equipment, which 
in many cases means more difficult 
selling. To get some indication of 
dealer attitude a survey was made of 
restaurant supply companies in Pitts- 
burgh. These interviews were made in 
such a fashion that the dealers were 
able to express their opinions very 


freely on other fuels as well as elec- 
tric. Table 3 shows what they had to 
say. In each case they were asked to 
state what they thought their cus- 
tomers would ask for, what they would 
recommend, and what they thought 
they would stock. It is interesting to 
note that they feel the customers will 
very seldom ask for electric if a 
range, broiler, oven, food warmer, or 
coffee urn is under consideration. But, 
if it is a fry kettle or a coffee maker. 
electric will be the choice in three 
out of four cases. In addition, the 
dealers were asked these questions. 

1. Is there any reason why you 
would prefer other fuels over electric 
from the standpoint of profit to you? 
83 percent said that the profit on a 
corresponding volume would be iden- 
tical. 17 percent said the profit on 
equipment using other fuels was 
greater. 

2. After the war do you think 
cooking equipment will be sold piece 
by piece or in complete installations? 
All agreed in the opinion that most 
existing restaurants will buy equip- 
ment piece by piece and not by an 
entire new kitchen. 

There was nothing in any of these 
interviews to indicate that the dealers 
would do anything as a matter of 
policy to discourage the customers 
from following the electric cooking 
recommendations they got from the 
electric company. So, while their at- 
titude is passive, it’s not antagonistic. 


The Utilities Job 


It is obvious that commercial elec- 
tric cooking equipment depends on 
the utility companies for promotion 
and that in many territories it faces 
keen competition. If the maximum 
business is to be secured the utilities 
will have to plan their sales programs 
so as to bring the advantages of elec- 
tric cooking to the attention of the 
food service operators at the earliest 
possible date after the equipment be- 
comes available. This means that the 





Table Il]—What the Restaurant Equipment Dealers in Pittsburgh district 
Think About Commercial Electric Cooking Compared to other Fuels 


Percent of the Dealers 


Who Think Other Fuels.. 100 
Custor - you Ask For | Electric. .... 0 
Who W: uels 83 
Recomr a / Electric..... 0 
Wh | Don’t Know 17 
o Will Stock { Other Fuels 1 
and Diep slay Electric 17 


ee 


Fry Coffee Coffee Food 


100 98 25 25 100 93 
0 2 75 75 0 7 
67 67 16 50 50 67 
17 17 34 34 16 0 
16 16 50 16 34 33 
100 100 100 100 100 100 
50 33 100 100 50 50 
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wich Meat Waffle 


Range Broiler Ovens Kettle Maker Urn Warmer Toaster Griddle Bod Grill Grill Baker 


3 82 90 0 0 2 
97 18 10 100 100 98 
0 67 50 0 0 0 
= 16 0 100 100 100 
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electric companies should try to get 
there first. 

The sale of commercial electric 
cooking equipment is a specialty sell- 
ing job. The first cost is relatively low, 
yielding $1 of revenue for each $2 of 
equipment cost. Experience has proven 
that it can best be sold through 
demonstration, because its strong 
point is performance. It is the type 
of selling operation that will lend it- 
self to an incentive pay plan. It can be 
done best by salesmen who can do a 
complete demonstrating job them- 
selves. It will be necessary to keep in 
close touch with the manufacturers to 
bring new products to the attention 
of the trade by group demonstrations. 
It will also be desirable to cultivate 
the good will of restaurant supply 
firms. It will be necessary for the 
utility to back up the program with 
sufficient men and money to do the 
job. 


One Company’s Experience 


Many metropolitan utilities have 
used all-service selling in the com- 
mercial market in pre-war days. In 
view of the fact that the lighting. air 
conditioning, and cooking markets 
will probably need simultaneous at- 
tention, it may be best to specialize 
the sales groups for at least two years 
after the war until the market 
stabilizes. Only by this method can 
we be sure each market will receive 
the attention it deserves. 

A number of utility companies in 
this country have vigorously pro- 
moted commercial electric cooking 
for many years, and their results have 
been very satisfactory. Others, such 
as the Duquesne Light Co. in Pitts- 
burgh, have had only a few years’ 
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experience. However, this company’s 
experience indicates what can be done 
even in a short period of time. 

The total commercial cooking load 
on the Duquesne Light Co. system is 
7.601 kw. Of this 3,720 kw. was added 
by a sales campaign started in the 
first part of 1940 and continued until 
the equipment disappeared from the 
market early in 1942. The remainder 
of the load was added prior to this 
sales activity, or during it but without 
the direct assistance of the Duquesne 
Light Co. This has been accomplished 
in a natural gas area by a combina- 
tion company, without any wiring al- 
lowance or preferential rate, and 
almost entirely with counter equip- 
ment. 

The increase in load obtained by 
the direct efforts of the Duquesne 
Light Co. during the two year period 
is an average of about 800 watts per 
food service customer per year, com- 
pared with with about 500 watts for 
the country reported in 1940. In 1940, 
however. there were some companies 
that had as high as 3,000 watts per 
customer per year and others as low 
as 22 watts. so it is evident that a 
better national job can be done in this 
field. 

The sales plan followed by the Du- 
quesne Light Co. was based on dem- 
onstrations of the equipment on the 
customers’ premises, adequate train- 
ing for the sales personnel, exhibits 
before restaurant groups, and special- 
ized advertising. This specialized ad- 
vertising has been continued during 
the war. carrying a story 6f proper 
care of electric cooking equipment. 
In making this survey the reader in- 
terest in this advertising was checked 
by handing the food service operator 
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WORK for the specialized salesman. One out of every four pastry ovens (1) should be electric. The electric urn is gainind 
favor (2). It can easily be sold to one third of the market. Electric fry kettles (3) lead all others two io one. One third of new 
commercial cooking load will come from them. But electric ranges (4) will need a lot of seiling. New ranges will be brought! 
by 27 percent of customers but less than one percent of customers are planning on electric ranges 


five advertising pieces from d [erey 
sources. Included in this gr. up of 
publications were some he \\.s 1. 


ceiving and some he was not. Wher i 


asked if they received any ©! they 
pieces 59 percent said they wore p. 
ceiving the commercial cookiny piece 
and 27 percent were able 1. stay 
something that they rememberej 
reading in it. It appears fromm this 
that the advertising program has 4. 
ready made progress in getting recy. 
nition from the food service customer 
and that it will be an effective sale; 
aid when’ merchandise become 
available again. 


The Local Prospect 


Today the commercial electri 
cooking load picture for the Duquesre 
Light Co., looks something like this: 
Total cooking equipment 
now owned by customers 7,601 ky. 
Additional business in 
prospect according to 
NG OUTUOE 5 os see oa 6,480 kw, 
Possible. total load soon 
after equipment is 
eats oscil es 14,081 kw. 
Estimated annual reve- 
nue (based on $20 per 


Ss aA Seinen. ope $281.60 

Estimated annual kw.-hr. 

(based on 975 kw.-hr./ 

Mt es eh or phim othe 13,728.975 
kw.-hr, 


These revenue and kilowatt how 
figures assume that all equipment ir- 
stalled would remain in operation, 
which is not probable, so this mus 
be regarded as only an approxim- 
tion. But it is sufficiently encourag 
ing to warrant an aggressive sales ¢l- 
fort in the cooking market when the 
real commercial business drive starts 
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Design Features of Shasta Dam 


and Powerhouse 


Calitornia’s Central Valley project, primarily an irrigation and flood 





control development, will produce 450,000 kw. of power. First two 
75.000-kw. units at Shasta now in operation 
INITIAL OPERATION of Shasta River tributary, larger than the 


powerhouse in mid-July marked near 
completion of the most important unit 
in California’s $330,000,000 Central 
Valley project. Originally planned 
as a state financed multi-purpose de- 
velopment, it was taken over by the 
federal government and became a 
U. S. Bureau of Reclamation project 
in December of 1935, and actual con- 
struction started Feb. 19, 1937. 

It is one of the most comprehensive 
water conservation projects ever un- 
dertaken. Initially it will consist of 
Shasta Dam and powerhouse and 
Keswick Dam and powerhouse, both 
on the Sacramento River near Red- 
ding in northern California. Friant 
Dam on the San Joaquin River near 
Fresno, ‘and 415 miles of canal, in- 
cluding a 10,000-sec. ft. diversion on 
the lower reaches of the Sacramento 
River that will transport Sacramento 
River water down into the San Joa- 
quin Valley where the water table 
has been dropping year by year and 
is as low as 250 ft. in places. Four 
pumping plants requiring about 
150.000 kw. will be required. Central 
Valley is a combination development 
that will provide water for irrigation, 
flood control, salinity control and 
navigation aid in the Sacramento 
River. and electric generation from 
two power plants. 


First Installation 
_ The larger of the two, located at 
Shasta Dam, will contain five 75,000- 
kw. generators, two of which are now 


in operation.” Eight miles below 
Shasta is Keswick Dam and power- 


house. complete excepting for 
electrical equipment in the power- 
house Keswick Dam, 148 ft. in 
height. forms an after-bay reservoir 
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CENTRAL Valley project 


for Shasta to re-regulate flow of the 
Sacramento River in order to per- 
mit wider latitude in passage of water 
for power generation at Shasta. 
Keswick powerhouse will contain 
three 25,000-kw. units operating un- 
der a variable head from 45 ft. mini- 
mum to 101 ft. maximum, with rated 
head of 78 ft. Units will be installed 
when equipment becomes available. 
Shasta Dam, located 12 miles north 
of the town of Redding, is the second 
most massive structure ever built by 
man. It is 602 ft. high, contains 
6,000,000 cu. yd. of concrete and will 
impound 4.5 million acre-feet of wa- 
ter. Drainage area at this point is 
6,600 sq. mi., and the reservoir would 
store more than a year’s normal run- 
off of the Sacramento River if no 
water were allowed to pass the dam, 
just as an indication of its size. Pit 
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Sacramento itself, is an important 
power stream on which is located 
three of the largest hydro plants on 
the system of Pacific Gas and Electric 
Co. 

Shasta Dam is perhaps best known 
by its 12-mile conveyor belt used by 
the contractor to transport more than 
6,000,000 cu. yd. of aggregate from 
Redding to the site. Another popular 
feature of the job was relocation of 
37 miles of Southern Pacific main line 
railroad, involving a double-deck rail- 
way and highway bridge that spans 
Pit River at an elevation of 500 ft. 
above the stream, said to be the high- 
est such bridge in the world. 


Non-Power Water Release 


Release of water from Shasta 
reservoir, other than for power, is by 
means of eighteen 101-in. outlet pipes 
that pass through the spillway section 
of the dam at various elevations. 
These are controlled by tube valves 
and end with a downward curve in the 
spillway slope to prevent excessive tur- 
bulence and spray. Slide gates op- 
erated by a gantry crane on the road- 
way on top of the dam close off these 
outlet pipe openings. 

Gates for the power penstocks are 
of similar slide type, but are provided 
with hydraulic operating cylinders 
mounted at the crest of the dam and 
having steel operating stems 74 inches 
in diameter that drop vertically down 
the face of the dam 225 ft. for attach- 
ment to the gates. The gantry crane 
illustrated, used for installation, op- 
eration and maintenance of gate 
equipment, is provided with regenera- 
tive braking and special motors and 
control by virtue of which hook speed 


is inversely proportional to load, both 











hoisting and lowering. It was fur- 
nished by General Electric Co. and 
is the second such cranes to be built. 

Shasta Dam is now complete with 
the exception of a small amount of 
concrete remaining to be poured in 
the spillway gate section. Gates will 
be of the cylindrical type, 28 ft. in 
diameter, 110 ft. long, and the three 
provided will spill a flood of 190,000 
sec. ft. 


Hydraulic Turbines 


Two sister units to the two now in- 
stalled at Shasta plant were diverted 
to the Grand Coulee plant on the 
Columbia River in Washington for the 
duration and according to present 
plans will be moved to Shasta after 
the war. The fifth unit will be in- 
stalled as soon as materials are re- 
leased for its manufacture. The two 
75,000-kw. generators presently in- 
stalled were supplied by the General 
Electric Co. and are driven by 103,- 
000-hp., 138.5-r.p.m., Francis tur- 
bines made by Allis-Chalmers Mfg. 
Co. Being primarily an irrigation 
project, the turbines will be subjected 
to variable head ranging from 238 ft. 
to 475 ft. Net effective head for 75 
percent of the time will be between 
366 and 475 ft., with an average net 
effective head of 408 ft. 

Turbines were designed to develop 
their rated output of 103,000 hp. with 
full gate and 3,200 sec. ft. at a head 
of 330 ft. Maximum efficiency will be 
at somewhat above this head as in- 
dicated by the table below. 





Head Efficiency Output 
Ft Percent Kw. 
238 81.5 41,420 
260 84.5 50,450 
300 86.5 68,420 
330 89.2 82,310 
360 90.0 95,590 
400 89.5 
430 84.0 





Good performance is expected from 
the fact that the sister units at Coulee 
are regularly carrying loads in excess 
of 90,000 kw. The immense scroll 
cases are of steel plate, welded con- 
struction, a method of fabrication 
developed by Allis-Chalmers: because 
of the inability to obtain castings of 
this size under war conditions. 

Five electrically welded, steel plate, 
power penstocks, 15 ft. in diameter, 
about 800 ft. long and varying in 
thickness from 1 in. to 2g in., pass 
through the right abutment of the 
dam to supply the main turbines. Pen- 
stocks for the two house units are 
tapped off the main penstocks after 
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they enter the powerhouse building. 

Under conditions of full storage in 
Keswick reservoir or heavy discharge 
through the outlet pipes in Shasta 
Dam, tailwater elevation will so rise 
as to make necessary tailrace gates 
should it become necessary to un- 
water the draft tubes. For this pur- 
pose three slide-type gates close off 
the three draft tube openings for each 
unit. These are operated by a gantry 
crane located on a wide concrete 
platform on that side of the power- 
house building. Unwatering is by 
means of two 15-hp., 1,500-gpm. cen- 
trifugal pumps per draft tube. 


Powerhouse 


The powerhouse, located some 800 GENERATORS are driven by 103,000. a 
ft. downstream from the dam, is of hp., 138.5-r.p.m. Francis turbines op. 
conventional design. It contains in erating under a variable head from 232 
addition to the five main units, two ft. to 475 ft.. with rated head of 33 ; 
2,500-kw., General Electric house ft. Generator leads run directly to low 
generators driven by James Leffel side of three 25.000-kva. transformers 
Co. turbines. House generators and 
transformers, auxiliary switchgear nunciator and various control devices. 
and control boards, turbine auxiliary Machines are brought up to speed on 


and hydraulic control boards and the operating floor and then turned Vv 

Woodward governors, all are located over to the switchboard operator for . 

in a long room on the generator floor. either automatic or manual syn- : 
The main switchboard is located in chronizing and normal operation. 

a room in an upper corner of the In the switchboard room is located 


building some distance removed from Leeds & Northrup time-frequency con- 
the turbine control boards mentioned. trol equipment of the latest type. 4 
The two centers of operation are inter- vacuum tube-driven tuning fork sup 
connected with communication, an- plies master time for the plant and 





it: 


SHASTA POWERHOUSE and spillway section of dam. Two of five 75,000-kv. units ns, 
are now in operation. Two of an ultimate five banks of transformers are shown. he 
likewise a portion of four of the 15-ft. penstocks. Openings in top of spillway section 
are for three 110-ft. long cylindrical gates that will spill 190.000 sec. ft. Openings 
in dam are tube outlets for controlling river flow 
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SIGN and structural features of Shasta Dam showing upstream and downstream elevation and section details 


ill provide also time-error correc- tion service from house turbo-genera- and spare, furnished by Westinghouse 

on for frequency systems for both tors was followed, rather than the Electric & Mfg. Co., are of the water- 

ation service and main units. Stand- alternate of providing double gen- cooled, external radiator, forced oil 
§ fed time is checked daily by radio erator bus, switchgear and trans- circulation type. 

ith Arlington, Va. Provision has formers. However, at Shasta, a com- Cooling water for the transformers 

een made in addition for controlling promise was made largely because of as well as for the generator heat ex- 
~ [ieee load on one or more generators the fact that station service for the changers is supplied by jet or educ- 
parately and for base load on one Keswick plant will be supplied from tor-type pumps. wherein the vacuum 
achine and proportional load con- Shasta over an 8-mile, 13.8-kv. trans- or cavitation created by a high-head 
ol also may be had for several cir- mission line, and an auxiliary 13.8-kv. jet of water discharging within an 
its. Grand Coulee is perhaps the bus was provided so that a 2,500-kva. _ enclosure is made use of to draw in a 
ly other plant with a system so transformer may be fed from any one _ large volume of low-head water. This 
pmplete. of the main generators, but inter- is a highly efficient and inexpensive 
locked to prevent paralleling on the type of pump. whose application was 
low side of the main transformer developed by U. S. Bureau of Re- 

The plant has been made as elec- banks. clamation engineers and first used at 

ically simple as possible, there hav- Other than this, the generator leads _ Boulder. 

ig been a deliberate design intent to are carried without breakers directly 

iminate all frills and incorporate to the low side of the three 25,000- 
: ly these automatic control and pro- _ kva., 13.8/132.8/230-kv. transformers Service for auxiliaries and station 
‘tive devices of proved justification that comprise each main bank. Each use is derived from two 2,500-kw., 
ased upon operating experience at generator has its own bank with 230- 2,300-volt turbine-driven house gen- 
, Pher large plants, particularly kv. leads spanning the tailrace and  erators, as mentioned, to whose dou- 
vulder and Grand Coulee. The Bu- river to a switching station before ble bus may be paralleled the 2,500- 
aus usual practice of providing sta- transmission. The main transformers kva. auxiliary power transformer 


Electrically Simple 


House Service 
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SHASTA POWER is delivered to Pacific 
Gas and Electric Co. at two points over 
a 100-mile, single circuit, wood pole. 
230-kv. transmission line. Spar arms 
were used for greater strength 


previously discussed in _ detail. 

Duplicate transformers step down 
from 2,300 volts to 440 for station 
power and 120/240 for lighting. Sta- 
tion service switchgear is all of the 
metal clad cubicle type and together 
with auxiliary power boards, turbine 
control boards, governor cabinets and 
main switchboard, were made by the 
NEMC Electric Co., of Seattle. 

Control cables within the station are 
carried in metal tray racks which 
makes for flexibility and ease of ac- 
cess. Instrument transformer leads 
and contro] circuits for the 230-kv. 
switching station across the river from 
the powerhouse are carried through a 
control cable tunnel within the dam 
and thence underground. 

Some 2,000 ft. is involved in these 
runs and to keep down secondary bur- 
dens and make possible smaller con- 
ductor size, current transformers with 
l-amp. secondaries were used. This 
effected a great saving in copper, of 
particular importance under war con- 
ditions, purely aside from other con- 
siderations. It follows the practice 
first established at Boulder where runs 
up to 3,800 ft. were encountered. 


Switching—Transmission 


The 230-ky. switching station will 
consist of three units, one of which 
is now installed, comprising a partly 
segregated double-bus and the neces- 
sary oil circuit breakers and 230-kv. 
switches. The unit system was fol- 


lowed from generators through to 
transmission. Generators are bussed 
in pairs on one of the 230-kv. buses 
and all five may be paralleled on the 
other if conditions require. 

It works out so that there are two 
generators on the first bus section, 
two on the second and one on the 
third, making machine capacity per 
section 150,000 kw. for the first. 
150.000 kw. for the second and 75,000 
kw. for the third. This was done ad- 
visedly to provide for the 75,000 kw. 
from the Keswick plant, which is the 
equivalent of one Shasta generator 
and brings the capacity on the third 
section to 150,000 kw., also. 


Operating Flexibility 


Each pair of generators and bus 
section will have its own 230-kv. 
transmission line, but obviously from 
the scheme used, there is considerable 
flexibility that will permit of several 
operating combinations of machines 
and lines. 

The two 230-kv. oil circuit breakers 
for each machine are tank-type, eight- 
cycle breakers, while transmission 
line breakers are of the three-cycle. 
impulse type. At present there are 
four of the tank-type and one impulse- 
type installed (one transmission 
breaker omitted), all furnished by 
General Electric Co. 

For the present at least Central 
Valley power output is under contract 
to the Pacific Gas and Electric Co. 
and will be delivered over a single cir- 
cuit, 100-miles, wood-pole, 230-kv. 
transmission line extending from 
Shasta plant to Oroville, Calif. 


System Connections 


There are two feed-in points to the 
private company’s 230-kv. system, one 
at its Shasta substation, 28 miles from 
Shasta plant and the other at the Oro- 
ville end of the Bureau’s line, which 
the power company leases. The Bu- 
reau’s line loops through Shasta sub 
to afford the necessary flexibility in 
absorbing Shasta power into the pri- 
vate system. The line is one of several 
wartime wood pole lines to have been 
built. Conductor is 795,000 cir. mil 
ACSR, with prevailing spans of 700 
feet. and average pole height of 65 ft. 
Part of the line was designed for a 
loading of 9,000 lb., with an 8-lb. 
wind and 4 in. of ice at O deg. F. 
Loading for the other portion or east- 
ern end was 7,500 lb. with an 8-lb. 









wind and no ice at 25 deg. F. \ 
overhead ground wire was stalls 
on the line. 

A feature of the line was the y 
of cross arms made of turned spe 
for greater strength and im) ilse ; 
sulation value. However, at the ; 
quest of PG and E, based upon mor 
than 20 years experience wit): oper 
tion of 230-kv. wood pole lines in thy 
same immediate area, all hardwan 
was bonded and grounded to prevey 
pole and arm burning and radio jp 
terference. 


A. H. 


Carrier Communication 





The Bureau will provide a 2304; 
carrier telephone channel from Shas 
plant to Shasta substation which wiBADEC 
be audio coupled to the private com yrotec 
pany’s 230-kv. carrier for direct comliiliMtransf 
munication with the power company 
dispatcher in Oakland, a distance 9 
240 miles. 


ecting 
its pr 
rent | 













protec 
lays m 
js nec 
0 use 
0 pre 
forme 


MOTOR CONTROL on the 125-ton ga0- 
try crane gives hook speeds inversely 
proportional to load as well as rege 
erative braking 


ELectricaL Wortp is indebted ! 
the U. S. Bureau of Reclamation \o 
use of the several excellent illust’ rote 
tions used in this article. 


Ding 
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ADEQUATE DIFFERENTIAL relay 
protection for a combined generator- 
ransformer unit is obtained by pro- 
hecting each piece of apparatus with 
its properly designed relays and cur- 
rent transformers even though the 
protecting zones overlap and the re- 
Jays must trip the same devices. This 
js necessary since it is not advisable 
o use a single set of differential relays 
9 protect a generator and a trans- 
former for the following reasons: 


_ CASE A 
Generator, Grounded Wye, 
Transformer, Delta-Wye 


.) Case A,Scheme ! 
( Basic Scheme) 


Maintrans. OCB 
v ~< c v 






Notes: Overlapping protection of a 
generator-transformer unit. This com- 
bination is derived from conventional 
scheme used to provide overlapping dif- 
erential protection for generator and 
transformer as separate units, departure 
being the omission of low voltage 
breaker. 


Relay (Gen.) 
RAR wie Case A, Scheme 2 






Man trans OCB 
CBS 


‘ores: Recommended for quality of 
roleclion regardless of cost. Overlap- 
Pilg protection of unit. Station auxiliary 











Differential Protection of 
enerator Transformer Unit 


Discusses advantages and limitations of 19 classified schemes for 


differential relay protection of generator coupled directly to main trans- 


former—Consideration given impedance in grounded neutral 


1. Generator protection utilizes re- 
lays which operate at a recommended 
maximum of 10 percent unbalance 
current. This low unbalance operat- 
ing current is especially necessary to 
protect the windings of a wye con- 
nected generator grounded through re- 
sistance or reactance, for ground 
faults near the neutral where the volt- 
age to ground is low. 

2. Transformer protection utilizes 
relays which operate over a usual 





transformer connected to L. V. leads of 
main transformer. 

Advantages: Transformer protective 
zone overlaps generator protective zone 
to give backup protection for generator. 
Transformer differential C. T. in neutral 
of generator requires less insulation 
than on output side. Auxiliary station 
transformer protection must overlap 
main transformer differential zone and 
trip the same O.C.B. Auxiliary trans- 
former primary leaks must be connected 
outside of generator differential zone. 

Disadvantages: Additional overcur- 
rent or differential protection must be 
added to protect station auxiliary trans- 
former. 





Notes: Recommended, where econ- 
omy is important. Overlapping protec- 
tion of unit. Station auxiliary trans- 
former connected to L. V. transformer 
leads. Auxiliary station transformer pro- 
tection must overlap power transformer 
protective zone and trip the same 
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A. H. BURKHALTER, Electrical Engineer Ebasco Services Inc., New York, N. Y. 


range of from 15 to 50 percent un- 
balance current. This high value of 
unbalance operating current is essen- 
tial to prevent false tripping from 
magnetizing inrush, recovery surges, 
and dissimilar characteristics of cur- 
rent transformers. 

Following is a series of schematic 
diagrams accompanied by a discus- 
sion of the various types of protection 
which can be used, along with the 
advantages and disadvantages of each. 


O.C.B. Auxiliary transformer primary 
leads connected outside of generator 
differential zone. 

Advantages: Transformer protective 
zone overlaps generator protective zone. 
Saves 3 C.T.s over Scheme 2. 

Disadvantages: Additional overcur- 
rent or differential protection must be 
added to protect auxiliary transformer. 





(Trans) Relay 


Votes: Recommended where econ- 
omy is important. Overlapping protec- 
tion of unit. Station auxiliary trans- 
former balancing C.T.s are on low side. 
Auxiliary transformer primary leads 
connected outside of generator differen- 
tial zone. 

Advantages: Same as Scheme 3 plus 
saving of separate protection for station 
auxiliary transformer provided through- 
fault current of station auxiliary trans- 
former is greater than main transformer 
different relay pickup. : 

Disadvantages: Same as Scheme 3. 


87 










































(Gen.) 
R_RRelay 


Case A, Scheme 4 







Main trans. 


(Trans.) Rela ys 


Notes: Not recommended because 
of disadvantages. Overlapping protec- 
tion of unit, covering entire generator. 
Uses auxiliary C.T.s to save one set 
of generator C.T.s. 

Advantages: Saves 3 C.T.s_ over 
Scheme 2. Provides convenient means 
of connecting C.T. ratio to equalize 
relay currents from wye and delta con- 
nected transformers. 

Disadvantages: Not recommended 
because inherent differences between 
characteristics of auxiliary transformers 
and other C.T.s may cause relays to trip 
for certain external faults. Imposes bur- 
den of both generator and transformer 
relay coils and auxiliary C.T. on the 
neutral C.T. 


CASE B 
Generator, Grounded Wye 
Transformer Delta-Delta 


Case B is same as Case A except 
C.T.s on O.C.B. H.V. bushings are con- 
nected similarly to those in L.V. end 
of transformer relay scheme, and can 
be either wye or delta. 


CASE C 
Generator, Grounded Wye 
Transformer Wye-Delta 


.R Relayl&en) 
— Case C, Scheme 1 
(Basic Scheme) 
Main trans. OCB 
tc . < 


— 








Sta. trans+~ 





Relay (Trans) 


Votes: Overlapping protection of 
unit. This combination is derived from 
conventional scheme used to provide 
protection of generator and transformer 
as separate units, departure being omis- 
sion of low voltage breaker. Other con- 
siderations may make it impossible to 
operate generator and transformer wye 
with simultaneous grounds, 


Gen.) 
R-RRelay Cose C, Scherne 2 






Main trans OCB 


Station traris Relay Trans.) 


Notes: Recommended for quality 
and economy. Overlapping protection. 


Station auxiliary transformer connected 
to L. V. leads of main transformer. 
Additional overcurrent or differential 
protection required for auxiliary trans- 
former and such protection must over- 
lap main transformer differential zone 
and trip the same O.C.B. Auxiliary 
transformer connected outside of gen- 
erator differential zone. 

Advantages: Back up _ protection 
provided generator by overlap. Trans- 
former differential C.T.s in neutral of 
generator require less insulation than 
on output side. 

Disadvantages: None. 


R RRe/ay ben.) 
O Case C, Scherne 2A 


0.C.B. 







Main trans 
a < 





Station trans. Relay (Trans.) 


Notes: Recommended for quality 
and economy. Overlapping protection. 
Station auxiliary transformer balancing 
C.T.s are in low side, Auxiliary trans- 
former primary leads connected outside 
of generator differential zone. 

Advantages: Same as Scheme 2. 
Advantage of Scheme 2A over 2 is sav- 
ing of separate protection for station 
auxiliary transformer provided through- 
fault current of station auxiliary trans- 
former is greater than main transformer 
differential relay pickup. 

Disadvantages: None. 


} y Station trans 

9 

9 Main trans. 

~ OCB 
3 














2 Relay (Trans.) 


Case C, Scherne 3 


Notes: Not recommended. Overlap- 
ping protection of unit same as Scheme 
1, except overlap covers entire generator 
and uses auxiliary C.T.s to replace one 
set of generator C.T.s. 

Advantages: Same as Class A, 
Scheme 4. 

Disadvantages: Same as Class A, 
Scheme 4. 


CASE D 
Generator Delta, 
Transformer, Delta-Wye 


Station > Case D, Scheme 1 
(Gen.) trans. D (Basic Scheme) 









Relay (Trans.) 
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Notes: This combination js 4 
simplest differential protectiy. schep, 
for a delta connected generato: plus 4, 
simplest differential protectiv- schey 
for a delta-wye connected transformer 
together with the necessary  ddition, 
protection for the station anxilj, 
transformer. 





Station rans 


Case D, Scheme ? 





Notes: Recommended for quality ¢ 
protection regardless of cost. Overlay 
ping protection. Station auxiliary traps 
former connected to L.V. leads of maj 
transformer, Additional overcurrent , 
differential protection required { 
auxiliary transformer and this prota 
tion must overlap the main transform 
differential zone and must trip the sam 
O.C.B. Auxiliary transformer prim 
leads must be connected outside of ger 
erator differential zone. 

Advantages: Generator differenti 
zone includes generator terminals aa 
cable. Provides same sensitivity {oj 
cable protection as for generator win 











Sar 
V. 


ve « 


lays and 3 more C.T.s than Scheme. 
Imposes added burden of second st 0 
generator relays upon generator (1: R 


ings. 
Disadvantages: Requires 3 more: f 
uf 
+ 


Case D, Scheme 3 No 
Main trans 03 . lest 


> 





fer 
ve-¢ 
ethe 
ctio 
Notes: Recommended where ecm 
omy is important. Overlapping pre f; 
tion. Station auxiliary transformer cag | | 
nected to L. V. leads of power tra ; 
former. Additional protection requ; ; 
for station auxiliary transformer age’ 
that protection must overlap main trai 
former differential- zone and trip :2% Y 
O.C.B. — 
Advantages: Second generator p ote 
tective zone of Scheme 2 extended! i 


include power transformer. Saves 3! de: 
lays and 6 L.V. C.T.s over the arrang 


. ve 
ment in Scheme 2. a 
Disadvantages: Imposes burden : 4 


both generator and transformer relogy 
on generator C.T.s. Provides less # 
sitive protection for generator =m , . 
than for generator windings, since "qe 
former type relays must be used ! 4 
cover transformer. 








Case D, Scheme 3A 
mc we OT 





Notes: Economical. Overlapping pro- 
ction. Station auxiliary transformer 
glancing C.T.s are on low side. 

s Advantages: Same as Scheme 3 plus 
aving of separate protection for station 
uxiliary transformer provided through- 


"q sult current of said transformer is 
eater than main transformer differen- 
al relay pickup. 

Disadvantages: Same as Scheme 3. 

ie CASE E 


Generator, Delta 
Transformer, Delta-Delta 


Same as Case D except C.T.s in O.C.B. 
V. bushings are connected similarly to 
hose in L.V. end of transformer differ- 
intial relay scheme, and can be either 
ye or delta, 







CASE F 
Generator, Delta 
Transformer, Wye-Delta 


Case F, Scheme! (Basic Scheme) 


Main trans. oce 
¥ 





z R 
Kelay (Gen) Relay Trans.) 





Notes: This combination is the sim- 
lest differential protective scheme for 
elta connected generator plus simplest 
ferential protective scheme for a 
ve-delta connected transformer, to- 
ether with necessary additional pro- 
ction for station auxiliary transformer. 








RR Relay (Trans} 








Case F, Scheme ? 






Notes: Recommended for quality of 
otection regardless of cost. Overlap- 
ng protection. Station auxiliary trans- 
rmer connected to generator cable in 
der to allow overlapping protection of 
ye connected winding of main trans- 
rmer. Additional protection required 
r auxiliary transformer and such pro- 
‘ion must overlap generator cable 
Pcrential zone and trip same O.C.B. 
Advantages: Generator protective 
1© includes generator terminals, cable, 
¢ transformer L. V. windings. 
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Disadvantages: Requires 3 more re- 
lays and 3 more C.T.s than scheme 1. 
Imposes added burden of second set of 
generator relays on generator C.T.s. 





(Gen.)Relay S40 trans. Case F, Scheme 3 


Notes: Recommended for economy. 
Overlapping protection. Station auxil- 
iary transformer connected to L.V. leads 
of main transformer. 

Advantages: Generator differentia] 
protective zone includes generator ter- 
minals and part of the cable. Scheme 
saves 3 relays over scheme 2. Generator 
cable and all main transformer wind- 
ings protected from phase to ground 
faults by sensitive residual overcurrent 
relay in transformer neutral circuit in- 
stead of by generator differential. 

Disadvantages: Requires 3 more 
C.T.s than Scheme 1. Generator pro- 
tection less sensitive since 2 C.T.s bal- 
anced against one. Additional protection 
required for station auxiliary trans- 
former, such protection overlapping 
main transformer differential zone and 
tripping same O.C.B, Auxiliary trans- 
former primary leads connected out- 
side of generator differential zone. 





Case F, Scheme 3A 


Notes: Recommended for economy. 
Overlapping protection. Station auxil- 
iary transformer on low side of main 
transformer. 

Advantages: Same as Scheme 3. 
Advantage of 3A over 3 is saving of 
separate protection for station auxiliary 
transformer provided through-fault cur- 
rent of station auxiliary transformer is 
greater than main transformer differen- 
tial relay pickup. 

Disadvantages: Same as Scheme 3. 


Case F, Scherne 4 RR Relay (Trans) 






Relay ( Gen.) 


Station trans. 


Notes: Recommended where econ- 
omy is especially important and com- 
plete phase isolation of generator leads 
is feasible. Non-overlapping differen- 
tial and low side residual overcurrent 


protection of unit. Station auxiliary 
transformer connected to L.V. leads of 
main transformers. 

Advantages: Provides phase to 
ground protection of power transformer 
low side windings, generator cable and 
windings. Saves material required for 
other schemes in this classification. 

Disadvantages: Requires complete 
phase isolation in unprotected area be- 
tween generator and main transformer. 


Case F, Scheme 4A 


ROR Relay (Trans) 






Relay(Ger.) Station trans 


Notes: Recommended where econ- 
omy is especially important and com- 
plete phase isolation of generator leads 
and terminals is feasible. Non-overlap- 
ping differential and low side residual 
overcurrent protection of unit, same as 
Scheme 4, except that station auxiliary 
transformer balancing current trans- 
formers are on low side. 

Advantages: Same as Scheme 4. Ad- 
vantage over Scheme 4 is saving of sepa- 
rate protection for station auxiliary 
transformer provided through-fault cur- 
rent of transformer is greater than main 
transformer differential relay pickup. 

Disadvantages: Same as Scheme 4. 
Auxiliary transformer primary leads 
must be connected inside main trans- 
former differential zone because of ab- 
sence of phase to phase protection on 
generator side of differential zone. 


General Notes Applying to all Cases 


1. Connections remain unchanged 
by use of main transformers having 
more than 2 windings so long as pri- 
mary is connected as shown and 
suitable transformer relays and main 
transformer C.T. connections are 
used to protect additional windings. 

2. Connections are equally appli- 
cable for the case of impedance in the 
grounded neutral unless the imped- 
ance is such as to prevent operation of 
the differential relays. 

3. The usual inadequacy of gener- 
ator and transformer differential re- 
lay schemes to protect against short 
circuited turns is present in all above 
schemes. 

4. In order to utilize maximum sen- 
sitivity and speed of generator differ- 
ential protection, special care must 
be exercised to prevent excessive dif- 
ferences of C.T. secondary lead length, 
impedance, and the use of instru- 
ments in series with differential re- 
lays. 
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Live 220-Kv. Line Insulators 


Washed to Stop Leakage 


Pressure stream washing of transmission insulators on energized lines 
220 kv. and below eliminates flashover, pole burnoff and charring , 


arms due to excessive leakage caused by moist dust 


W. C. BREMNER,* F. G. MUELLER# and L. B. SCHOFIELDt, Commonwealth Edison Co. 





WASHING OF INSULATORS on en- 
ergized transmission circuits operat- 
ing at voltages of 220 kv. and below, 
with 100 to 250 psi.. water streams 
has been successfully used during the 
past winter by Commonwealth Edi- 
son Co., Chicago, to combat insulator 
leakage which had in some instances 
led to insulator flashover, pole burn- 
off and charring of cross-arms. 

These cases of excessive insulator 
leakage, which prompted the insulator 
washing practice here described. were 
brought about by unusual weather 
conditions in the Chicago area. No 
rainfall had occurred for a long time. 
Subsequent exposure of line insulat- 
ors to heavy fog or mist caused any 
deposited dirt that was an electrolyte 
to become conductive. Excessive leak- 
age resulted. 


Insulating Value Restored 


Pressure stream washing of the in- 
sulators restored the insulating value 
of the units to a level where trouble 
from leakage was entirely eliminated. 
In the course of developing the wash- 
ing technique it was found that the 
minimum distance between the hose 
nozzle and _ energized equipment 
should be 16 ft. The size of nozzle. 
pressure used, angle of the stream or 
kind of water may be varied consider- 
ably without affecting this minimum 
distance. However, for complete 
safety, all metallic equipment should 
be connected together and grounded. 
Grounding conductors should be flex- 
ible and of substantial capacity. The 
two men operating the hose nozzle 





*Supervising Engineer, Overhead Div., Con- 
struction Department 

xzHead Starting Engineer, Testing Depart- 

ment 

tMaterials Engineer, Testing Department 


should stand on a grounded steel 
plate (or tower) and wear rubber 
gloves. 

Water pressure used in washing op- 
erations must be sufficient to prevent 
the stream from breaking up too 
much in the wind. The nozzle should 
be large enough to provide a stream 





LOWEST insulators are washed first. 
Men, above, are washing bottom string 
of insulators on live 220-kv. double- 
circuit transmission line 


which will thoroughly “douse” the in- 
sulators. Pressures used varied from 
100 psi. to 250 psi., depending on the 
distance of the insulators from the 
nozzle. Two sizes of nozzles were 
used—1/, in. and 34 in. A 34-in. noz- 
zle is ideal for cleaning but a % in. 
will do nearly as well and use less 
water. This is important when water 
must be hauled by tank truck to a re- 
mote tower. The 1% in. nozzle is a 
trifle too small but is usable. 
Pumping equipment used consisted 
of a 500-g.p.m. centrifugal pump 
driven by a 115-hp. gasoline engine, 
mounted on a truck bed. The pump 


takes water from hydrants at aboy 
30 psi., or from a tank, through ; 
3-in. suction hose and delivers jt tp 
the nozzle through a 21/-in. double. 
jacketed fire hose. 

For the safety of the men the noz 
zle and plate( or tower) upon which 
they stand, pump, truck and hydrant 
(or tank) are electrically connected 
and grounded. The ground may be 4 
tower leg. driven ground or hydrant 
The resistance of this ground is not 
critical as leakage current through it 
is small. Test ground resistances were 
varied from less than one ohm to 
almost 1,000 ohms and all were con- 
sidered ample. However, under serv- 
ice conditions the best available 
ground should always be used. As the 
nozzle is being moved continually it 
is essential that the grounding wire 
connected to it be multiple and flex- 
ible to prevent breakage. A rubber 
blanket should be used on entering « 
leaving the plate to keep men fro’ 
placing themselves in a circuit from 
the plate to earth. 


Method of Washing 


The lowest insulators of a string 
should be washed first so that dri 
pings from the upper ones will fall 04 
clean insulators. This is done \ 
avoid flashover. An exception § 
where spray would tend to fall « 
dirty insulators. In this case 
farthest ones should be washed his 

An insulator should always ' 
washed as thoroughly and quickly ¢ 
possible. Slight dampness or sp! 
will result in the same trouble tt 
occurs under fog conditions. 4 
type insulator is washed in about | 
minute; suspension strings requi! 
more time depending on the num! 
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units. If possible, water should be 
rected from about a 45 deg. angle 
neatli the petticoats. This cleans 
e under side by direct contact and 
e upper side by swirling action. 
Blue corona discharges will extend 
om metal to porcelain but are harm- 
s. However, if a yellow flame ap- 
ars. indicating a power arc, water 
jould be directed immediately on 
e flame before damage occurs. 
fter washing a “buzzing” sound will 
» heard for about a minute but will 
sappear if the insulators are clean. 
the noise continues the insulators 
quire another washing. This should 

done from another direction if 
nssible. as one side of the insulator 
ay still be dirty. 


Pointers on Washing 


Several “tips” may aid those con- 


dering the use of pressure stream 
lashing of insulators. 

Crossarms as well as insulators 
ould be washed, especially if the 
rt deposit is rather heavy. This will 
ind to minimize burning of the arms. 
A tank of 1,500 gal. capacity, 
ounted either on the pump truck or 
separate one, is recommended for 
ye where hydrants are not available. 
larger tank is too heavy and bulky; 
smaller one does not hold enough 
ater. Long suction hoses are not 
reded when a tank truck is used. 

An elbow fitting for the hose line, 
ith a hook on it, is valuable for 
wer work. Weight of the vertical 
se is supported by the hook placed 
er the tower framing. 

One man should be assigned re- 
onsibility for proper grounding. 
fore the water is turned on he 
ould personally check all connec- 
ns, 

When washing is being done no 
e should climb into, get out of or 
uch the truck while standing on 
e ground. Nothing should be 
unded to men operating the nozzle 
ile the stream is directed toward 
e energized equipment. 

Every hydrant should be flushed 
fore use to clean out sediment. 
herwise the insulators may be 
lirtied” instead of cleaned. 

With a little experience men can 
ccessfully wash arresters, potheads, 
an-‘ormer bushings, switches and 
by other outdoor equipment if the 
“14n is such that accessibility and 
arance is adequate. 

\ 2!..in., double-jacketed hose, 


© 2 4 6 8B 
Span of Horizontal Stream,Ft. 


VARIATION of leakage current with 
span of water stream for various phase- 
to-ground voltages 


similar to that used by most fire de- 
partments, is recommended. It is 
normally available in quantities at a 
reasonable price and will stand the 
internal high pressure and external 
abrasion of this type of work. 

Experience shows that 1,500 gal. 
of water will wash eight single-circuit 
33-kv. poles with pin insulators; four 
double circuit 33-kv. poles with pin 
insulators; 3 single circuit 66-kv. 
poles with suspension insulators. 

Temperature of the air is not a 
factor in washing. Insulators have 
been washed with temperatures as 
low as 15 deg. F. and as high as 45 
deg. F. with apparently the same re- 
sults. Ice already present on dirty 
insulators was knocked off by the 
force of the stream. 


Effectiveness of Washing 


To establish the effectiveness of 
pressure stream washing, both washed 
and unwashed insulators were sub- 
jected to wet flashover test under con- 
ditions of wetting that simulated 
heavy fog or mist. A finely atomized 
water spray from a hand spray gun 
was directed on both top and bottom 
surfaces of all petticoats. This was 
continued, prior to each flashover 
trial, until the insulator was dripping 
freely. (Future references to “wet 
flashover” refer to test by this unusual 
method of wetting rather than stand- 
ard flashover test.) 

No numerical correlation was es- 
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tablished between wet flashover volt- 
ages and leakage values. However, 
it is generally true that the dirty in- 
sulators showing the lowest wet flash- 
over voltages on test, tended to de- 
velop visible leakage earlier, as test 
voltages were increased. They con- 
sistently showed the heaviest dis- 
charges at stresses near operating 
voltage levels. 

It was recognized that the wet flash- 
over potential was not the only perti- 
nent characteristic in establishing 
quality of an insulator. However, 
this test was considered to be the most 
practical and useful as an index of 
washing effectiveness. 

Results of tests are very briefly 
summarized in the table below. All 
“wet flashover” values are stated in 
percentages of normal wet flashover 
voltages of a new insulator of identi- 
cal design. 


Comparative “Wet Flashover” 
Values 


Location and Stream *Hand 
Dust Condition Dirty Washed Wasbed 


. Dust condition typi- 
cal of semi-indus- 
trial district in any 
big city, with ordi- 
nary atmospheric 
dust and smoke pro- 
ducing heavy dust 
film on top surfaces 
of insulators also 
heavy accumulation 
of loose-packed dust 
of rather flocculent 
nature on under 
side of petticoats. 

. Dust of special type 
containing appreci- 
able components of 
electrolytes (by 
chemical analysis). 
Insulators covered 
with light film of 
fine dust during 
dry spells. readily 
soluble in water 
and highly conduct- 
ing when damp... 

*. Dust conditions in 
vicinity of steel 
mills and coke- 
ovens. Insulators 
covered with loose 
dust coating on top 
surfaces; relatively 
hard, dense, and 
tenacious incrusta- 
tions on under side 
of all petticoats... 28 56 100 


* Washed in Laboratory—clean as a new 
insulator. 


All tests were made on pin-type in- 
sulators removed from locations typ- 
ical of districts where trouble was ex- 
perienced. Procedure was to test in- 
sulators having a degree of contamin- 
ation which had caused trouble first 
in the unwashed state; then the same 
insulators reinstalled on the lines were 
stream washed. Finally they were 
again subjected to the special wet 
flashover tests. 


Groups “A” and “B” of the table 
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represent conditions on lines in loca- 
tions where insulator leakage and pole 
burning was most prevalent. These 
loose or soluble dust accumulations 
were of the general type for which 
stream washing was developed. 

Other locations and dust conditions 
of unusually unfavorable nature 
(group “C”) have been found. These 
thick incrustations were not readily 
soluble or completely removable by 
the physical action of the stream. 
Such cases logically require special 
treatment such as _ over-insulating, 
vigorous hand cleaning or installing 
underground cable. However, steam 
washing produces a significant im- 
provement even in such unfavorable 
eases of contamination. 

Most significant index of effective- 
ness of pressure stream washing is the 
practical observation that wherever 
and whenever leakage trouble has 
been observed, washing by this 
method has never failed to clear up 
the trouble immediately. 


Safety Investigations 


Adequate tests were made to de- 
termine minimum clearances to be 
maintained, effect of different types 
of water, allowable ground resis- 
tances, values of current leakage in 
the stream and other factors. 

To make these tests a screen was 
supported from insulators fastened to 
a two pole rack, and energized at 
various potentials to ground from a 
6O-cycle high voltage source. The 


nozzle was tied in a position to throw 
a stream on the screen. Conductors 
from the pump, truck and nozzle were 
extended to test instruments con- 
nected to grounds of various resis- 
tances. 

By changing the position of the 
screen and insulators and by moving 
the truck, readings were taken with 
the nozzle as close as 2 ft. and as far 
as 35 ft. from the energized screen. 


Water 


Hydrant water from the Chicago 
water supply was used almost exclu- 
sively in the tests. Chemical analysis 
was as follows: 

P.P.M. (Weight) 


Suspended matter Trace 
Sent, SOs ics oss 9 
Iron and aluminum oxides 1 
Sodium chloride ......... 7 
Calcium carbonate ...... 90* 
Magnesium sulphate Trace 
Magnesium carbonate . 29* 
Organic and volatile ..... 18 
Total solids ....... 154 
Free carbon dioxide ..... Trace 


*Present as bicarbonate 
Leakage and Flashover 


Tests were made to determine the 
amount of current passing from the 
energized line through the water 
stream to ground. 

The results shown on an accom- 
panying curve reveal the variation 
in current for a change of span of 
horizontal stream. In a span of 16 
ft., current to ground at 127 kv. 
(phase to ground voltage of 220 kv. 





Arresters on terminal of 132-kv. line, above, as well as potheads, transformer bushings, 
switches and other substation equipment are also washed “hot” 
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Test Potential , ky. 


FLASHOVER voltages for water stream; 
of various lengths 





three-phase line) was 6 m.a. At 76 ky 
(132-kv. line) and 38 kv. (66 ky 
line) current was even less. 

In studies made of “let go” cu 
rents of human beings, by Messy 
Dalziel and Lagen 60-cycle current 
of 10 to 20 m.a. were passed through 
individuals with no apparent ill ef 
fects. Assuming from this that 
man can withstand shock of 10 m: 
without harm, 16 ft. was establishe/ 
as the minimum distance to be main 
tained between nozzle and energize 
equipment. Grounding the nozzle and 
use of rubber gloves provided extr 
factors of safety. 


Factor of Safety 


Measurements were also made 3 
a span of 12 ft. on the variation of 
leakage current with a change in the 
angle of the stream with the hori 
zontal. A slight decrease in current 
was found at both an upward angle of 
45 deg. and a downward angle oj 
20 deg. as compared with a horizont 
stream. 

To determine the factor of safety 
from flashover when the insulato 
are being washed, flashover voltages 
were measured with a_horizonts 
stream on spans varying from 2 
to 6 ft. The accompanying curt 
shows minimum flashover voltages 0 
all the tests made. These figures we 
obtained while using river water; 
hydrant water gave values somewha 
higher. 

Flashover voltages were found 
vary slightly with pressure—232, 2 
and 260 kv. with pressures of 50, 109% 
and 150 psi. for 4-ft. span and +i g 
nozzle. With nozzles of 4, } and1™ 
and at 2-ft. span the flashover vole 
ages remained about constant—l/ p 
140, 142 kv. respectively. ¢ 
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Sinks Ground Rod 
Every Six Minutes 


Ingenuity develops truck-mounted ground rod 


driver which with a three-man crew installs 16-ft. 


sround rod by pulling instead of hammering 


HOOSIER INGENUITY put the man- 
nower shortage to shame down in La- 
ayette, Indiana, recently during the 
onstruction of a 414-mile, 66-kv., 
ransmission line. Using an ingenious 
ruck-mounted ground rod “driver” 
developed by A. J. Cahill, superin- 
endent of electric distribution at La- 
fayette, a three-man crew ot the Public 
Service Co. of Indiana, Inc., installed 
16-ft. ground rods along this line at 
the rate of one every six minutes. The 
apparatus, which mounts on the back 
bar of the truck as shown, literally 
“pulls” the rod into the ground, with 
the help of the winch cable. 


Design of Driver 


It consists of a vertical structural 
element, pivoted about the back bar 
of the truck with a winch-line sheave 
at its lower end and a pipe guide for 
the ground rod bolted along its length. 
The truck winch line passes up over 
the back bar, down around the bottom 
sheave and up through the pipe guide 
to a special “pulling socket” on an 
extension coupled to the top of the 
ground rod. The structural column, 
which can be raised to a horizontal 
position when the truck is moving to 
location, swings down to a vertical 
position with its lower end chained to 
the pole butt when in operation. 

Making up the column are two 2-in. 
x 6-in. x 18-ft. channels joined at 21/4- 
in. spacing with bolts in pipe spacers 
and five 14 x 2 x 6 in. straps welded 
or bolted to the channels. 

\ 20-ft. length of three-inch O.D. 
pipe, which supports and guides the 
ground rod is held in position on the 
channe ls with four U bolts. The fast- 
ening is loose enough to permit the 
Pipe to be raised so the pulling socket 
can be detached from the ground rod 


when driving is finished. Several } x 
2-in. holes are provided at the lower 
end of the pipe for observing progress 
of the rod during driving. The pipe 
is also slotted at the base to provide 
clearance for the pulley when the pipe 
is in the lowered position. 

The 13-in. Jong pulling socket was 
made from #-in., heavy-duty pipe with 
two 1 x 3-in. rods welded to its top to 


LEFT below—Pulling rig on line truck. 
Winch cable passes over back bar, 
down around bottom sheaves on chan- 
nel and up through guide pulling socket 
atop ground rod. RIGHT below—Pulling 
socket and rod extension assembly at 
end of driving operation. Guide pipe 


has been raised preparatory to detach- © 


form a saddle for the winch cable. The 
f-in. pipe was filled at the top for 
about 4 in. to form a socket, below, 
for a short rod extension that permits 
the entire length of ground rod to be 
driven into the soil. 

In operation the driver is brought 
to the horizontal position; a ground 
rod is inserted in the extension 
coupling; the extension and pulling 
socket added and the assembly pushed 
into the guide pipe through which the 
winch line has already been threaded. 
With the winch looped over the saddle 
of the pulling socket, the truck is 
backed into position, the device low- 
ered to the vertical position, chained 
to the base of the pole and the winch 
started, pulling the rod into the 
ground. 

As the top of the rod reaches ground 
level the winch is topped, the 3-in. 
guide pipe raised with slack blocks 
and the pulling socket and extension 
removed. The chain is then loosened 
and the truck may be moved to the 
next location. 

Contrary to first appearances, ten- 
sion on the winch line has a tend- 
ency to lift the rear of the truck rather 
than put a load on it! 


PULLING SOCKET 
WINCH CABLE 


ROUND ROD 


ing pulling socket. Chain around pole nm 


butt has been removed. TOP—Pulling 
rig elevated to show lower-end detail. 
Guide pipe with observation holes is 
visible at upper right in raised position. 


é 


CHANNEL (RONS Ff 


SLACK BLOCKS 


wv Pire- 
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Editorials 


S. B. WILLIAMS, Editor 





“Original Cost” 
Gets a Comeuppance 
FLAT REJECTION of the Federal Power Commission’s 


theory of “original cost” is contained in the decision on 
the rate base of the Arkansas Power & Light Co. recently 
made by the Arkansas Department of Public Utilities and 
reported in this issue of ELectricaL Wortp. In this 
rejection the state commission recognizes intangibles as 
values and allows them to earn a return. 

In an article critical of FPC accounting policies, pub- 
lished in the June. 1944, Journal of Accountancy, William 
A. Paton writes. “Investors in the common stocks of utility 
enterprises have lost their coats and shirts and one 
wonders why it is considered necessary to take their 
trousers. too.” If the thinking of the Arkansas commis- 
sion prevails generally, probably the so far unfortunate 
investor above noted will be able to keep his pants. 

Illuminating and explaining the order of the commis- 
sion is the concurring opinion written by Joseph Morri- 
son, one of its members. Mr. Morrison says that intangi- 
ble values exist in every rate base and it is impossible 
to purge them. He makes the point that for income tax 
purposes intangibles are taken to exist as long as the 
company exists and their continuing existence for rate 
making purposes then can not in logic be denied. 

A fundamental objection to adoption of the original 
cost theory as a rate base formula, argues Mr. Morrison, 
“is that it would be tantamount to abdication of discre- 
tionary powers of the regulatory authority to some book- 
keeper who made entries many years ago in accordance 
with his employer’s directions and individual ideas as to 
what consitituted a capital expenditure, long before the 
uniform system of accounts was established”. 

Here is strong resistance to the doctrinaire philosophy 
of regulation of business. The signs of the times give 
ground for hope that more such resistance will arise. 
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Consistent Signs 
THERE ARE A COUPLE OF ITEMS of convention as to 


algebraic sign of electrical quantities that are inconsistent 
and there are others that are subject to opinion that |acks 
unanimity. If the general tendency to bring standards to q 
new level of propriety and consistency after the war is to 
become a comprehensive activity, perhaps these annoying 
items might be given attention. 

Electric current, for instance, is defined as positive when 
flowing from positive to negative terminals; actually the 
flow is one of negative electrons. The electrons are the 
stream and not a school of tadpoles swimming uphill 
against a hypothetical downhill current. Logic would 
seem to call for the positive flow being one of correspond. 
ing positive entities. Either the electrical engineer or the 
electrophysicist will have to yield if these contradictory 
conventions are to be reconciled. 

Also, it is always a bit confusing to speak of the North 
pole of a magnet being a North pole when it must be a 
South pole (North-seeking) if it points toward the earth's 
geographical North pole. That is less serious than the 
discrepancy regarding current flow but deserves changing 
if anything like a clean sweep of standards is warranted. 

Among the arbitrary items is that of reactive power. 
Are kilovars negative when they are supplied from a sys- 
tem into an induction motor? Similarly, are the kilovars 
negative when supplied to a system by an over-excited 
condenser or generator? The present A.I.E.E. definitions 
say so, but the system operators who are concerned with 
kilovars more than anyone else dispatch these quantities 
as positive. The discrepancy brings in the algebraic sign 
of the corresponding angle of lag or lead. This question 
has been revived and presumably will be given considera- 
tion by a standards committee. 

Again, there is the sign of the phase angle of instru- 
ment transformers. That was settled years ago, but one 
still hears murmurs that it might have heen better the 
opposite way. 

In short, there are these factors in the electrical man’s 
daily language of mathematics and vectors which are 
either inconsistent or lack full agreement. They all deserve 
attention, even if it later appears wisest not to disrupt 
the comparative acquiescence in one or more of them. 


Buried Cable 
EVIDENTLY THERE ARE VERY FEW in the utilits 


field who believe that there can be a form of underground 
construction which can compete in every way with over- 
head construction on poles. At present they are well 
supported in their skepticism, but must that always be the 
case? How much skepticism is due to habitual reliance on 
the customary lesser cost of overhead construction and 
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much to an exaggeration of the difficulties feared 
what is probably the least expensive below-surface 





srnative—buried cable? 
: here are millions of poles today carrying wire cir- 
ts of various utilities and there will still be millions 
: rs hence. because they have proven the least expensive 
ans of providing the wire channel. But encroachments 
s » the pole-line province regularly have been made by 
: erground construction wherever and whenever density 
» Pgload, safety considerations, importance of the circuit 
» pressure by an esthetic public came into effective play. 
1 ere will be more and more of those forms of encroach- 
nt as time goes on; aviation in itself will become a 


onger factor as air fields multiply and the talked-of 
yhway-side landing strips come into vogue. 
The duct and vault system has been thoroughly de- 
oped for the congested city areas and busy, paved 
teries. But it can be said that hardly anything but 
ermediate measures (e. g. aerial cables) are available 
meet the cases in other areas where a multiplicity of 
res and supports is proscribed. Maybe conventional 
nduits can be rendered economically alluring, but at 
moment that is not very promising and buried cable 
ks lots more promising from the cost standpoint. 
Wire and cable manufacturers and utilities alike should 
studying the art of buried cable. What type of sheath. 
at form of connections and splices, what method of 
ating faults. what installations will survive the burying 
well as facilitate installation trouble and correction? 
jose are the points of doubt and they will have to be 
ared away before buried cable can be an accepted 
ternative to overhead lines. Results of concentrated 
udy might not only surprise and convert some of the 
esent skeptics but, in addition, add a comfortable 
ape mechanism for pressing situations. 


ndustrial Distribution 
LECTRICAL ENGINEERS in the industrial field have 


ade much progress in developing a technique of distribu- 
on to meet the production needs of plants that have stead- 
grown larger in area and power requirements. They 
ave achieved it largely on their own with an occasional 
ok over the fence to note what their brothers in utility- 
‘tem distribution on the other side were confronting and 
“olving. 

In fact. they have learned much lately that never used to 
e necessary to know when distances were short and loads 
h manufacturing plants comparatively modest. But now, 
hat with concentrations of lighting, furnace, welder and 
hotor loads that approach and even exceed the densities 
metropolitan utility areas, there has been call for 
udying many new issues. Should there be one step- 
wn point or several and should the intervening pri- 
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maries be straight radial, selective or looped? What about 
the possible fault currents and the correlation of the pro- 
tective scheme best to isolate the faults? What about 
power factor, flicker and voltage adequacy? 

These sound much like the worries of the utility engi- 
neer. But he has had many more books and association 
papers available for his guidance than the industrial dis- 
tribution engineer has had. James Orr of U. S. Rubber 
recognized this situation when he was chairman of the 
AIEE committee on industrial power applications and 
set up a sub-committee to prepare a report on industrial 
distribution. That work has been carried to completion 
under the Chairmanship of John Grotzinger of Goodyear 
Tire and Rubber. 

As a result, there will be issued in forthcoming weeks 
by the AIEE a treatise on industrial plant distribution 
systems. It is by no means a handbook in that it does 
not carry all the tabulated and charted reference data 
about buses and fuses and breakers, etc.; however, it 
does give a basic portrayal of the factors of choice and 
design and of the principles that can be mustered for 
answers. The industrial electrical engineer, in this docu- 
ment, has won new collective recognition and a new 
kinship with those who have had distribution problems 
for many more years than he—the utility engineers. Inci- 
dentally, quite a few of the latter contributed to the report 
along with manufacturers although the majority of the 
participants—as should be the case—were industrial engi- 


neers. 


Fighting Paper 


WHEN YOU HAVE FINISHED reading this copy of 
ELEcTRICAL WORLD, what are you going to do with it? 
Will it be stacked in the corner with a number of back 
copies until the pile becomes so big some day that you 
throw them all out? 

That’s the way many people save their old magazines, 
expecting some day to have some further use for them 
and normally it’s nobody else’s business what they do with 
them. Today, however, it is everybody’s business. 

Paper is short—it’s shorter today than it was yesterday 
and it will be worse tomorrow. Your old magazines are 
needed now. Turn them into the scrap paper collection 
as soon as you are finished reading them. 

Scrap paper is used to make cartons for blood plasma, 
shells and food for our fighting men. Scrap paper is 
used to make new paper—over 80 percent of the wood 
fiber in this issue is made from de-inked paper stock. 
Because, primarily, of the labor shortage, the supply of 
new wood pulp has been curtailed. Every bit of paper, 
therefore, must be conserved. Don’t burn it, don’t waste 
it, don’t hold it. 

Paper saved today starts fighting tomorrow. 
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U-1 Procedures Simplified 


AFTER SEVERAL MONTHS of de- 
lay, which was heightened by numer- 
ous legal complications, the Office of 
War Utilities has come up with a plan 
for revision of Order U-1 which will 
accomplish substantial change in the 
order and its supplements while per- 
mitting virtually no relaxation of its 
standards governing the use of mate- 
erials. 

Probably the most important change 
in the forthcoming version is that 
which terminates the inventory redis- 
tribution program after about 17 
months of operation. This change has 
been “on-again-off-again” since early 
this year, beset with enough complica- 
tions to have caused those carrying 
this particular ball to have reversed 
their field at least twice. The decision 
now appears final, and is based on the 
fact that while a substantial amount 
of inventory — about $30,000,000 
worth—is still listed as excess, much 
of it is material which hasn't yet 
moved and gives no indication that it 
ever will move under the program. 
Some of the unmovable inventory is 
junk, but more of it is equipment pur- 
chased for plant additions which were 
halted under the war program and 
for which there is little demand so 
long as plant additions are so rigor- 
ously curtailed. Thus, the erasure of 
this form of material conservation is 
no relaxation but is merely a recogni- 
tion that its point of diminishing re- 
turns has been reached and passed. 
Paragraphs (1) (1), (m) and Sched- 
ule D and most of (g) (2) will be 
deleted from U-1. 


Paper Work Avoided 


Another major change is that which 
boosts to several thousand dollars the 
value of material, the use of which 
determines whether an addition to 
plant is a major or minor capital ad- 
dition. 

This is by no means the relaxation 
of materials-use standards it would 
appear to be. As many as 90 percent 


of the applications to OWU for au- 
thority to make major capital addi- 
tions whose dollar values in materials 
are not above $10,000 are now 
granted almost automatically, and 
many of those applications originally 
turned down are granted on resubmis- 
sion with additional data. Thus, the 
proposed change would merely make 
automatic a procedure which has be- 
come routine. It stands to save con- 
siderable paperwork for utilities and 
OWU. To prevent an unrestricted 
boom in major capital additions, the 
provisions of paragraphs (h) and (i) 
of U-1 will be retained. Utilities will 
be put “on their own” to observe 
minimum service standards and not to 
build projects which should not be 
built under war conditions. In adopt- 
ing this policy, OWU is paying con- 
scious tribute to the industry’s past 
performance along this line. 


To Curb Large Orders 


Another change would put pur- 
chases of material by utilities whose 
inventory does not exceed $10,000 
in value, and which thus are not un- 
der the scheduling restrictions of 
paragraph (e), under the jurisdiction 
of paragraph (g), which delimits 
“short item” deliveries. This change 
is aimed at curbing large orders by 
some utilities not subject to curtail- 
ment of inventory and deliveries. 

Meters for other than emergency 
use would be purchased with AA-3 
ratings rather than AA-1 ratings in a 
minor change aimed at making meters 
available for emergency use. 

In keeping with its recently-an- 
nounced “first come-first served” 
policy, OWU plans to strike from the 
forthcoming supplementary orders the 
stipulation that service can only be 
rendered by that producer who can do 
the job with the least materials. This 
would put teeth in the policy, and 
thereafter, there would be no appeal 
from extensions constructed under 
supplementary orders regardless of the 





amount of material used ther in, 7}; 
of course, would open no flow cates 
the profligate use of materia). fo; , 
tensions will still have to qualify y; 
der terms of the supplementary or3, 
concerned and provisions again 
duplication will be retained. Auth 
zation applied for on Forin Wp 
2774 will still be governed by 4 
policy outlined on this page June 
and in the OWU administrative Jey, 
of June 29. The forthcoming deleti, 
from the supplementary orders ; 
based on the fact that so little ext, 
material can be used under the ne 
policy that it is not worth the tj 
and effort involved, either by utilitig 
or OWU. Furthermore. it is often j 
possible for a utility to deter; 
whether its competitor can build th 
line with less materials. 






























Longer Line Extensions 


U-l-c, governing rural extensiong 
is to be amended to require that ex 
tensions of secondary be made up t 
1,000 feet in preference to installing 
transformer on a shorter extensior 
Under U-I-d, extensions to farm dwell 
ings could be built on the same basi 
as to domestic consumers, as defined 
in U-l-f. The only real relaxation ig 
any of the orders is to be contained i 
the forthcoming U-I-f, in which allow 
able extensions to domestic consum 
ers would be increased from 500 t 
1,000 feet. No additional transform 
ers would be allowed except in speciz 
cases. Since applications to excee 
restrictions of the order in these case 
are now generally being granted. the 
relaxation would entail only a littl 
extra material. 

U-l-h would be revoked since i 
provisions would be covered by th 
amended U-I-d and U-1-a, and in UH 
allowing the construction of lines t 
serve irrigation projects, any continu st 


Infe 


ous extension built in any quarteqjp—E 
would be limited to 5,000 feet. $0 

No priority ratings would be ra R 
quired for any sales between utiliti be 
under a revision of paragraph (k Pr 
nor would ratings be required {01 
sales by utilities to any person of ux 
material other than controlled mag. 


rials. Controls over Class 7 inventorgi® Th 
“Other Materials and Supplies ihe | 
would be deleted from Schedules Ag@nd 
B and C since this class no longer co” f re 


tains many critical items, and thos ie 
which are scarce are adequately ' ce 
tioned or are under control of an. 
order. Tt 


ELECTRICAL WORLD e August 5, 194i, 





Original Cost” Eliminated 
as Rate Base in Arkansas 


ate Department of Public Utilities in Ruling on A. P. & L. Co. Estab- 
shes Prudent Investment Standard for Rate Base and 6 Percent as a 
reasonable Return Rate—Orders Rate Reduction Effective, Oct. 1 


Inferring that it considers the Fed- 
1al Power Commission’s “Original 
st” theory as definitely Socialistic, 
nd staunchly upholding the existence 
{ intangible values in the rate base of 
public utility, the Arkansas Depart- 
nent of Public Utilities has issued what 
e electric industry considers a highly 
sportant order upon completion of its 
vestigation of the Arkansas Power & 
ight Co., started in July, 1937. 

The 63-page order, accompanied by 
six-page concurring opinion by Com- 
issioner Joe Morrison, has already be- 

ome the subject of much study and 

iscussion by other state commissions 
nd numerous’ other utility companies. 

{mong other things, the order: 
Eliminated both the “original cost” 
and repreduction cost standards as 
the sole rate base. 

—Established the prudent investment 

standard as the rate base. 
Established six percent as a rea- 
sonable rate of return. 
Recognized as a value the difference 
between “original cost” and actual 
cost to the accounting company of 
its properties acquired through 
arms-length bargaining although 
said value may be of an intangible 
nature. 

The Arkansas DPU established as 

le rate base of AP&L $47,996,290. 

nder the six percent “reasonable rate 

{ return,” this would bring a return 

89.77%, to which would be added 

852 to cover interest on electric 


Co, deposits, which are required 
¥ the DPT. 


It orde) d the company to make a 


rate reduction of $975,371, effective Oc- 
tober 1, 1944. 

Much of the order, and Commis- 
sioner Morrison’s concurring opinion. 
is devoted to the “original cost” theory 
and to defending existence of intang- 
ible values in the rate base. 

Regarding “original cost”—wunder 
the FPC classification the cost to the 
first or original owner devoting the 
property to public service,—the order 
says: 

“The Department has heard much 
testimony regarding the ‘original cost’ 
concept of accounting. It believes that 
this concept, as generally advocated for 
accounting in the regulatory field of 
public utility cost accounting, is based 
upon accounting principles or conven- 
tions that evolved from entirely dif- 
ferent, economic concepts and from cost 
accounting in a field unregulated ex- 
cept as to competition. The Depart- 
ment finds that, insofar as strict ac- 
counting principles are concerned, 
there is ample authority for the amorti- 
zation of the cost of intangibles. This 
accounting authority, however, does not 
presume to make the amortization of 
intangibles mandatory, even in unregu- 
lated industries. It recognizes the 
trusteeship of management as the cus- 
todian of the funds of the particular 
business. It leaves the matter of the 
disposition of amounts carried in the 
accounts representing the costs of in- 
tangibles entirely to the discretion of 
that management. 

“Accounting authority recognizes 
that accounting is the recording, classi- 
fying, and summarizing of costs and in 
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no way attempts to account for values, 
except insofar as liquid assets, as 
distinguished from fixed assets, are 
concerned. It also recognizes that what- 
ever values exist in an unregulated 
industry remain in that industry, re- 
gardless of the method of accounting 
for the costs thereof. There are those 
who urge that these principles do not 
apply, however, in the field of regu- 
lated utility accounting, they seek to 
evaluate the properties of public utili- 
ties on the basis of the original cost of 
the properties used in public service. 
The Department finds that this view 
is not in accord with sound accounting 
principles.” 

One of the reasons why it does not 
accept the “sriginal cost’ theory, the 
department said, was that “the dis- 
position of costs of so-called intangibles 
representing determined value _is, 
primarily, a matter of judgment or 
management and regulatory agencies, 
rather than a mandatory provision of 
accounting.” 


Uphold Competitive Economy 


Inference that the DPU considers 
the FPC “original cost” theory as 
Socialistic is seen in this paragraph 
of the order: 

“Our institution and economy were 
originated and developed under the 
commercial or competitive theory com- 
monly referred to as private enterprise. 
The protagonists of the Socialistic con- 
cept advance interesting arguments, 
some of which blindly ignore human 
nature elements—for their position. 
However, until the majority of our 
people have been convinced of the 
soundness of their (Socialistic) views, 
and until the Socialistic concept has 
been adopted into our government and 
economy, our actions and procedures 
should be based upon the commercial 
or competitive theory.” 

The order points out that Charles W. 
Smith, chief of the Bureau of Accounts, 
Finance and Rates for the Federal 
Power Commission, and Fred Klein- 
man, chief accountant of the Illinois 
Commerce Commission, when called by 
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the DPU as witnesses in its hearing, 
advocated using the “Original Cost” 
basis for rates. The order states “they 
are two of the nation’s foremost pro- 
ponents of the ‘original cost’ concept.” 

The DPU ordered Arkansas Power 
& Light Co. to write out of its accounts 
$2,678,413, which the order states “rep- 
resents the difference between the 
amount which Electric [Electric Power 
& Light Corp., which owns the com- 
mon stock of A.P&L.] paid for the 
property in arms-length transactions, 
and the amount recorded” on A.P.&L.’s 
books. 

“While it may be true that respond- 
ent [A.P.&L.] in payment for property, 
issued and delivered to Electric, stocks 
and bonds in said amount, the evidence 
clearly shows that the transaction was 
not made at arms-length and that the 
amount represents a write-up—water 
pumped into the plant accounts and 
capital structure for the purpose of en- 
abling Electric to realize a profit,” the 
order states. 


Defends Intangible Values 


The Department was equally as em- 
phatic in its defense of existing in- 
tangible values. 

“The amount of $6,947,058 classified 
in the Electric Plant Acquisition Ad- 
justment account as of December 31, 
1943, represents the difference be- 
tween the ‘original cost’ of respondent’s 
electric properties and the amount 
which Electric, or respondent, actually 
paid for the property as the result of 
arms-length bargaining.” the order 
states. 

“Those who would charge off or 
provide for amortization of the balance 
remaining, $6.947.058, insist that such 
should be done because it represents 
payment for so-called intangible values. 
While it is true that the item may 
represent an intangible, that fact, of 
itself, does not demand that it be given 
the treatment suggested. In the opinion 
of the Department, the provisions of its 
Uniform System of Accounts were de- 
signed and intended to preserve rather 
than destroy evidence of cost incurred 
as the result of arms-length transac- 
tions and do not require or permit arbi- 
trary adjustments of accounts of the 
respondent or any other public utility 
which have the effect of destroying ex- 
isting valid property rights. 

“After consideration of all the facts 
and circumstances, the Department 
finds that the respondent actually ex- 
pended the item of $6,947.058, and 
that it represents value as of the date 
it was expended, and that such value 
existed and was inherent in respond- 
ent’s electric system on December 31, 
1943; and therefore the amount of said 
item should not be charged off or 


amortized, and should now be recog- 
nized and included as a part of the 
valid and present existing assets and 
values .. .” 


S. C. Edison Co. to Furnish 
Extra Los Angeles Power 


A newly installed generating unit 
with a gross capacity of 86,300 kw. at 
60 cycles in Southern California Edi- 
son Co.’s Long Beach, Calif., plant has 
been made available to the Los Angeles 
Department of Water and Power 
through an agreement recently ap- 
proved by the California Railroad Com- 
mission, 

Since 1932, Southern California Edi- 
son has set aside and operated a 60,000 
kw. generator in its Long Beach No. 
2 plant for the City of Los Angeles 
for a compensation of $575,000 per year 
plus costs of fuel. Payment for the ad- 
ditional electric power will be made on 
a daily basis at the same rate, allowing 
for differences in capacity of the units. 

Also provided for in the agreement 
is an exchange of electric energy be- 
tween the two systems through inter- 
connections in order that maximum 
service may be obtained from existing 
electric facilities in the industrial area. 





HALF-CENTURY VETERAN -—George A. 
Philbrook, general manager of the Middle- 
boro, Mass., municipal gas and electric 
department, was recently honored by 400 
fellow citizens, town officials, and repre- 
sentatives from 41 Bay State cities and 
towns upon the completion of 50 years’ 
service. Walter E. Wragg. General Elec- 
tric sales engineer, Boston, a life-long 
friend of Mr. Philbrook. was toastmaster 
at a dinner in the town house auditorium. 
Chairman of Selectmen W. J. MacDougall 
presided. Gifts included a mahogany 
plaque, war bond, and a pen and pencil 
set given by the Municipal Lighting Asso- 
ciation of Massachusetts through President 
Thomas A, Walsh of Hudson. 





OWU Approval Needed ] 
) 
For Transformer Or« 


Purchase orders for transforme,, 
5 kva. or less capacity will hay. 
be cleared by regional enginee; 
the Office of War Utilities on , , 
form, WPB-3782, after Aug. 15 jp 
orders may be submitted to mang 
turers, under an amendment to ¢ 
tion 1 to order U-1 which was jx 
this week. 

Purchase orders already yalidy 
will have to be filed with manufacty 
before Aug. 15 or re-validated op 
new form, OWU officials warned, } 
new form will bring in informy 
which will help OWU control 
limited stocks of these transform 
and it will cut down the excess of or 
over validations given by regiong| 
gineers. Since Direction 1 was jy 
tuted last March, 22,000 transfory 
have been approved for purchase. 
orders for 34,000 have been placed 

Under the new procedure, duy)i 
copies of WPB-3782 will be retur 
by regional engineers after appry 
one of which must be attached 
orders placed with manufacturers, 

OWU emphasized that these tr 
formers may only be ordered on 4 
ratings unless they are needed 
emergencies. In extreme circumstan 
buyers may get telegraphic approval 
an order and attach that to the » 
chase order in lieu of an approved fo 
WPB-3782. 

The new form will help insure ¢ 
first needs for the limited stocks 
these transformers will be filled fi 
Any orders for these transform 




















placed since last March which weg?” 
not validated by a regional engine" 
must be cancelled. . 
Si: 

* f 

ney 


Florida Power Proposes fi 
25-Mile, Tampa Bay Cab! 


A 25-mile. 66.000-volt cable acr 
Tampa Bay is being considered by 4 
Florida Power Corp. which has ma 
soundings and borings in the bed oi! 
bay. The proposed line, costing $" 
000, would be laid five feet under # 
bay and would run from the St. Pete 
burg district to the Bradenton 4 
where it would supply Bradenton, Se 
sota, Ft. Myers, and nearby comm 
ties with reserve power. 

The laying of the cable will dep 
upon arrangements that can be ma 
with the Florida Power & Light ( 
Miami, which supplies power to! 
Sarasota area. The proposed Ii 
would make it posible for either © 
pany to feed or receive addition 
power. 
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hering strictly to the letter of the 
‘lization Act of 1942, the District of 
on Mimbia Public Utilities Commission 
d, week denied a petition by the Office 
‘maifirice Administration seeking to in- 
ol Mine in a forthcoming hearing on 
orm@mbington transit rates, 

‘or/PA, limited under the Stabilization 
nal Mito receiving 30-days notice on any 
increases and consent to interven- 
attempted to intervene in the 
tal Transit case on the basis of its 
epeated contention that utility 
which can be reduced without im- 
ling a company’s financial structure 
ld he subject to lowering to help 
down the cost of living. This con- 
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rs, Bion has not been notably successful 
(ralire state commissions and courts. 

1A 

od | No Indication of Appeal 

la . . . 

val qe indication of any appeal by OPA 


» the District Commission’s denial 
j ( immediately available. 
~ Be Commission has scheduled hear- 
igae for September on transit rate cuts 
ke anded by several Washington labor 
| frame PS: 
n OPA spokesman conceded that 
price agency’s contention that util- 
ate setting should be wholly tied in 
wartime stabilization measures is 
sustained by law but declared that 
felt it had a “moral duty” to do 
ever it could to hold down the price 
ving. It has long been a tenet of 
A philosophy that unavoidable price 
ases should be balanced wherever 
ible by absorption before the in- 
se reaches the ultimate consumer or 
price reductions elsewhere in the 
of living where profit margins can 
d reductions. Thus, lower utility 
which would fail to drive a utility 


wy 


we 










tem! business would be considered fa- 
Li. 

aay by OPA as a counterbalance to 

Saqmmmece increase, for instance, on food. 


mf \’s long list of legal defeats in 

y rate regulation, however, may be 
pee ally compensated for this fall when 
usd se involving the agency's basic po- 
Cn is heard by the Kentucky Supreme 
» a. The case arises through appeal 
western Kentucky natural gas com- 
| from an appeals court judgment 
ning an order of the Kentucky com- 
ion which refused a rate increase. 
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“DPA Intervention Barred 
~f In D.C. Hearing on Rates 


in Washington Transit Case Denies Petition Based on Contention 
{ Utility Rates Which Can Be Reduced Without Imperiling Com- 
y's Financial Structure Should Be Lowered to Cut Cost of Living 


The company contended that its rate of 
return, which had sunk below 1.5 per- 
cent, was too low. OPA, as lawful in- 
tervenor in a case in which an increase 
was sought, agreed that the rate of 
return was too low for peacetime opera- 
tion but argued that since the company 
could carry on without an increase, none 
should be allowed during the war under 
the economic stabilization program. 
The commission agreed, and its order 
denying the boost was upheld by the 
appeals court. 

Some OPA men feel that if the case 
ever reaches the U. S. Supreme Court, 
OPA will be upheld on the basis of 
recent court decisions bolstering the 
principle of administrative finality. They 
point out that the Hope Natural Gas 
decision validated a commission’s action 
in choosing any valuation method which 
would allow a fair return. 


Claims Colorado Water 
Insufficient for Mexico 


Reporting that the Colorado river 
water supply already is exceeded by 
state’s claims, J. R. Ritter, assistant 
director of the Bureau of Reclamation’s 
project planning branch, intimated 
recently that water labeled for Mexico 
under a pending treaty could not be 
available. 

Touching off again controversy be- 
tween California and Nevada, on one 
side, and the five other Colorado basin 
states on the other, Ritter’s report was 
given at a recent Reno, Nev., meeting 
of the Colorado river Committees of 
Fourteen and Sixteen. Arizona, New 
Mexico, Wyoming, Utah and Colorado 
favor the treaty which would give 
Mexico 1,500,000 acre feet of Colorado 
river water annually, as well as the 
water from the Tiajuana and Rio 
Grande Rivers. 

Officials of California and Nevada, 
opposing the treaty, contend that 750,- 
000 acre feet is a fair amount for 
Mexico to receive, considering there is 
not now sufficient water to allow com- 
pletion of lower basin states’ projects. 

While the Bureau of Reclamation 
officials took no stand in the contro- 
versial issue, they submitted their sur- 
veys for the states’ information. 





FOR SAVING A LINEMAN’S LIFE—James M. Ludwig, himself a veteran lineman 
of the Indianapolis Power & Light Co., receives from H. T. Pritchard (left) president 
of the company, a certificate and president's medal of the National Safety Council. 
The awards, presented on July 27, were made because on Aug. 13, 1943, Ludwig 
saved the life of Robert Hill. Replacing a transformer, Hill was about 20 ft. up the 
pole when he came in contact with a 2,300-volt line. The unconsicious man was 
held by his safety belt; so Ludwig climbed to his rescue, applied pole-top resuscita- 


tion, and aided him to the ground 
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Western States Co. Sold 
to California Utility Co. 


California-Pacific Utilities Co. an- 
nounced from its San Francisco head- 
quarters, July 26, its purchase of elec- 
tric and water utility properties of 
Western States Utilities Co., serving 
Winnemucca, Ney., Malad City, Idaho, 
and Cokeville, Wyo. Purchase price was 
$534,000, including assumption of $309,- 
000 outstanding Western States bonds. 

Financing of the purchase was 
through a new issue of $1,600,000 3% 
percent 25-year bonds, sold at 103, re- 
funding $1,000,000 California-Pacific 4’s 
and $309,000 Western States 4%’s, and 
reimbursing the company for its cash 
outlay. C.-P.U. also sells gas and tele- 
phone service in some territories. 


Georgia Power Company 
Directs Postwar Drive 


A campaign to make each of the 
communities which it serves a_ better 
home town has been begun by the 
Georgia Power Co. 

Called a “Wartime Program for 
Georgia’s Peacetime Progress,” the 
program establishes five goals which the 
better home town under the leadership 
of a citizens committee will try to attain. 
These goals are attractive employment 
for ex-servicemen, warworkers, and all 
citizens, promising opportunities for 
the advancement of all; comfortable 
living conditions for citizens and visi- 
tors; modern schools and _ good 
churches; pleasant recreational and 
social facilities for citizens and visi- 
tors. 

To put the campaign across the 
power company is offering free assist- 
ance in the following ways: by send- 
ing trained company representatives to 





The Lighting Market— 
a Correction 


The tabulation “The Lighting Market 
Exclusive of Energy Sales”, included in 





aid or organize citizen committees, by 
providing literature, advertising and 
publicity to stimulate interest, by hav- 
ing the company’s agricultural division 
and engineers cooperate with farmers 
and farm agencies in developing new 
opportunities for farms and in promo- 
ting crops and farming methods best 
suited to them, by supplying experi- 
enced industry planners and promoters 
to plan new industries and supply in- 
formation, by furnishing company en- 
gineers to communities to survey their 
municipal services and properties to 
determine their practical expansion, 
and by publishing a series of advertise- 
ments in national business and industry 
magazines, designed to spotlight Geor- 
gia’s industrial resources and oppor- 
tunities, 
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TO BE DEMOLISHED—This tower which 
has suspended the Arkansas Power & 
Light Co’s 110,000 volt transmission line 
over the Mississippi River at Leland 
Neck soon will come down, and the line 
will be routed over the Greenville, 
Miss.. bridge. Built six years ago, 
2A00 ft. from the river, the tower today 
is but 50 ft. away as the result of cur- 
rents cutting away the bank. 























Rivers Group Agcaing 
Any New Agenci 


Harbors Congress at New Orle, 
Says Present Authorities Fnoy,) 


Declaring the creation of ney 
thorities, especially those operated 
directors without any outside check 
supervision is unnecessary the Nati 
Rivers and Harbors Congress at jt; 
cent meeting in New Orleans wen 
record as favoring the definite puj 
of making use of existing Federal ay 
cies for the construction, operation, y 
maintenance of all public improvem 
in connection with navigation, {; 
control, and allied activities. 

Calling this policy the American y 
of securing public improvement. | 
Congress added that such a py 
would prevent the absorption of poy 
by an individual or by a clique. 

Members also agreed that the gen 
tion of power should be a seconé 
factor in navigation and flood cony 
projects. 

The resolution on hydroelectric pov 
passed by the congress further stay 
“At the present time there is no gammPt 
eral law governing the sale of He 
power that will be generated at the dagim '4l 
under the control of the War Dep Us 
ment. The sale of such _ incident 
hydroelectric power should be maga be 
at the point of production, with bY 


special privilege or discrimination, « m ¥! 
to provide for the complete coordiaii ‘4! 
tion of such power and energy wa! 
other power developments, both prim 42 


and public, in the area contiguous wi 
such projects. This government pow 
should be sold with the stipulation th 
any and all savings realized by the p 


chasers will be passed on, under gove 7 
ment regulation, to the consuming / Hi 
lic.” De 
: Re 

Will Issue $10,000,000 Bondi »! 
vit 


Birmingham Electric Co.: has Diy to 
application with the Alabama Pull j), 
Service Commission for authority of 
issue $10,000,000 in new bonds for Hy 4, 
purpose of refunding its outstandiq y, 
first and refunding 44% percent boul 4), 
due in 1968. The company prop Ce 


the article, “The Next Five Years”, on The 560 ft. high steel structure rests to invite sealed written bids for! ve 
Page 94 of the July 22 Evectricar on a ball and socket base that permits purchase of these new bonds. A ™ tir 
WorRLD was in error in the last two the top to move forward and backward rial decrease in interest rates will - 
columns, “Light Sources” and “Total”. as the conductors expand and contract. substantial savings in fixed charges U 
The correct figures for these two col- The crossing span is 6,000 ft., one of be effected by the refinancing comp: di 
umns appear in the reprint of the table the largest in the world officials said. ne 
below: 

cee __MAshting Equipment Light . 
Year Kesidential Commercial Industrial Miscellaneous Sources Totals SI 
1944 50,000,000 15,000,000 16,000,000 100,000,000 150,000,000 351 (WU a 
1945 60,000,000 50,000,000 9,000,000 75,000,000 140,000,000 334,000! 
1946 90,000 000 75,000,000 13,000,000 40,000,000 140,000,000 358,000 di 
1947 120,000,000 100,000,000 21,000,000 30,000,000 155,000,000 $26,000)! e] 
1948 150,000,000 120,000,000 26,000,000 40,000,000 175,000,000 511,000 
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nstfmCongress to Avoid 
Stormy Power Bills 


oncensus Is That Elections 
i]i Stop Action on Measures 





rleq 






Though Congress is back in session, 
he Washington consensus is that there 
< little likelihood that any of the five 
ontroversial measures of interest to the 
lectric power industry will be dis- 
ussed. Since this is an election year 
nd controversial legislation requires 
nanimous consent before it can be 
on amaken up, members of Congress are ex- 
emempected to avoid contentious matters as 
- fggmuch as possible. 

Prospects of any action on the sixth, 
he Pace bill, which would extend in- 
jefinitely the life of the Rural Electri- 
‘ation Administration, are likewise 
limited, although the conference report 
hereon has been agreed to and has 
awaited only the return of Sen. Ellison 
D. Smith, chairman of the Senate Agri- 
culture Committee, who has long been 
absent preparing for his unsuccessful 
primary bid for a seventh term. 

In some quarters, it is regarded as 
problematical whether the Rivers and 
Harbors and Flood Control] bills, con- 
taining authorization for numerous mul- 
tiple-purpose dams, would reach a Sen- 
ate vote this session. Both bills have 
mam been passed by the House and reported 
ithamm by the Senate Commerce Committee 

with amendments giving Interior Secre- 







tits 
vent 







il age 
















an ¥j 


rd tary Harold L. Ickes marketing author- 
wi ity over surplus power generated at 
ring dams authorized in bills. 


Platforms Favor “Irrigationists”’ 


— 
DOW 


1 thi 


Each bill has raised the fundamental 
question of water use, over which “navi- 
gationists” have been contesting with 
“irrigationists” in Congress. Since the 
Democratic platform solidly and the 
Republican platform to a lesser degree 
nde plumped for the “irrigationist” point of 

view, “navigationists” can be expected 
MS to wink at their party declarations when 
im the show-down comes. Considerations 
of intra-party harmony in a tight elec- 
‘WE tion year would dictate evasive tactics 
until after election on issues such as 
“lm those contained in these bills. Whether 
0 Congress, which will have knotty recon- 
"® version legislation on its hands, will find 
time to spare then for a wrangle over 
4 water policy is at least a little doubtful. 
"Be Unless passed this year, both bills will 
die and have to be reintroduced in the 

next Congress, 
Efforts threatened by Sen. George D. 
Aiken to incude the highly-controversial 
Is St. Lawrence Waterway in the Rivers 
’ and Harbors bill also would lead to a 


desire to postpone action until after the 
election, 
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The Smith bill, to make REA an in- 
dependent agency, is as controversial a 
bill as faced Congress, and on that basis, 
will probably be kept under wraps as 
long as possible by leaders who want 
to avoid floor fights and resultant intra- 
party disunity. 

Defeat of Sen. Smith, chairman of the 
REA investigating committee and a bit- 
ter foe of the Administration in the 
South Carolina primary last week, is not 
expected to have much if any effect on 
the investigation. The Shipstead resolu- 
tion under which the probe was con- 
ducted will expire at the end of the 
year with the 78th Congress. Smith 
will hold office as long as_ the 
resolution is valid. Little if any more 
activity is expected of the investigating 
committee, and chances that any further 
investigation woud be carried on under 
a new resolution next year are slim if 
they exist at all. 

There was no formal indication of 
what action will be taken to terminate 
House hearings on the various bills to 
abolish War time, but with every House 
member facing an election this fall, 
chances are that there will be little time 
for the subject until after election. 


Los Angeles to Get More 
Power from Bouldér Dam 


The Los Angeles, California, Depart- 
ment of Water and Power in July con- 
tracted for the purchase of approxi- 
mately 268,252,898 kwh. of additional 
unused energy from the Boulder power 
plants during the current fiscal year, 
at the firm rate of $0.00124 per kwh. 
The purchase is a cut-back from the 
1,190,000,000 kwh. of energy contracted 
for by the Defense Plant Corporation, 
released because of production curtail- 
ment at the Basic Magnesium plant in 
Las Vegas, Nevada. 

The purchase was arranged in consul- 
tations between the Department, the 
Southern California, Edison Co., and 
the Secretary of the Interior. The ad- 
ditional power from Boulder will dis- 
place steam plant energy and will con- 
serve an estimated half million barrels 
of fuel oil, an important contribution 
to the current scarcity. 


Will Tax Utility Bills 10% 


A 10 percent tax on utility bills up 
to $75 will become effective in West 
Palm Beach, Fla., on Sept. 1. Income 
from the tax will be used for renewals, 
replacements and capital improvements 
of the city which is in “dire financial 
straits.” 


St. Louis Purchase 


Will End Competition 


Competition in -the electrical utility 
business in St. Louis will be eliminated 
as the result of the conditional author- 
ization of the Federal Power Commis- 
sion to the Union Electric Co. of Mis- 
souri to buy virtually all of the facili- 
ties of the Laclede Power & Light Co. 
and the Laclede Gas Light Co. 

All of the electric facilities of the 
two companies are included, except the 
Catalan Street plant of the Laclede Gas 
Light Co. in St. Louis, in the base pur- 
chase price of $8,600,000. 

The company under the order is com- 
pelled by FPC to charge the excess of 
the purchase price over the original 
cost, estimated to be $2,125,733 by 
Union officials, to earned surplus in- 
stead of debiting it to the plant accounts 
and amortizing it over the remaining 
life of the properties as proposed by 
the company. 


3 Companies Will Make 
12,782 Electric Ranges 


WPB  has_ assigned __ production 
quotas for the first 12,782 electric 
ranges in its program for manufacture 
of 88,000 ranges this year, but only 
3,722 of the first batch will be on sale 
at retail. 

In addition, the 88,000 quota has 
been further reduced by crediting to it 
22,000 ranges made earlier this year 
on appeal, leaving only 53,182 more to 
be assigned in production quotas. 

A.B. Stoves, Inc., Battle Creek, 
Mich.; Frigidaire Division, General 
Motors Corp., Dayton, and Malleable 
Iron Range Co., Beaver Dam, Wis., 
will manufacture the 12,782 just as- 
signed for production. Two of these 
companies have production lines estab- 
lished since they have been filling Fed- 
eral Housing Administration and mili- 
tary needs for several months. Only 
about six percent of the ranges will be 
standard four-element models. The re- 
mainder will be three-element types. 
All will have thermostats. Military 
needs will require 1,500 of the first 
12,782, and FHA war-holding projects 
will take another 7,560. 


To Fill Kentucky Dam Soon 


Kentucky Dam at Gilbertsville will 
start to impound water in Kentucky 
Lake this fall, TVA officials have an- 
nounced. The electric substation at Mur- 
ray, Ky., will be finished ‘at approxi- 
mately the same time. 











Scientists and Engineers 
Are Needed for Research 


The Office of Scientific Personnel of 
the National Research Council has been 
receiving many requests for scientific 
and technical personnel from industrial 
and governmental laboratories inter- 
ested in research personnel, from col- 
leges interested in teachers and from 
industrial establishments interested in 
a wide variety of scientifically trained 
persons. 

The Office of Scientific Personnel, set 
up in the National Research Council 
is to aid in the recruitment of scientists 
for positions in war-supporting activi- 
ties. It is in touch with demands from 
all types of activities and is in a position 
to refer an able scientist to employers 
engaged in urgent work. 

Any persons who are or who may be 
available for employment, who are ex- 
perienced in research or applied science 
or who have substantial training in this 
field, are asked to write to Dr. M. H. 
Trytten, Director, Office of Scientific 
Personnel, National Research Council, 
2101 Constitution Avenue, Washington 
25, D. C. 

Employers are most interested in 
candidates trained in physics, mathe- 
matics, geophysics, engineering (espe- 
cially electronics, communications, elec- 
trical, mechanical, chemical,) and 
neighboring fields. However, registra- 
tion is invited in other fields of im- 
portance to the war effort such as 
geology, bacteriology, and physiology. 


Central N. Y. Power Corp. 
Seeks 3 Small Utilities 


Central New York Power Corp., a 
part of the Niagara-Hudson system, has 
asked the New York Public Service 
Commission for approval to purchase 
the franchises, works and systems of the 
Old Forge Electric Corp., the LaFarge- 
ville Electric Light Co. and a portion of 
Rossie Electric & Manufacturing Corp. 

The agreed price at present is Old 
Forge $300,000, LaFargeville $40,000, 
and Rossie $15,000. Reasonableness of 
these prices will be determined at com- 
mission hearings. 


PUD’s Can't Get Rates 


The Washington Water Power Co.’s 
refusal to furnish two public utility dis- 
tricts in the state of Washington with 
rate schedules, has been upheld by the 
State Supreme Court at Olympia. The 
schedules were sought by District 1 
of Okanogan and Douglas Counties to 


determine whether to continue with con- 
demnation proceedings now filed against 
the company. The information would 
assist the districts in financing the deal 
by sale of revenue bonds should the 
proceedings be completed, it is pointed 
out, 
e 


Utility Plan in Effect 


The plan of recapitalization and merg- 
er of the International Utilities Corp. 
with its subsidiary, the Dominion Gas & 
Electric Co., has become effective, Wil- 
liam B. Yeager, president of the parent 
company, recently announced. The plan 
was approved by the Securities and Ex- 
change Commission last April. 


Has $1,185,000 War Bonds 


The Mountain States Power Co. pur- 
chased $300,000 of treasury savings 
notes, series C, during the Fifth War 
Loan to raise its holdings in this type 
of security to $1,185,000. 


Quebec Hydro Employees 
Get Raise, Shorter Hours 


A 15 percent raise in salaries and 
shorter hours have been granted to the 
clerical employees of the Quebec Hy. 
dro-Electric Commission working jp 
the Montreal district offices, stores, and 
plant offices on the Island of Montreal 
as the result of an agreement between 
the Commission and the Office Em. 
ployees Union, (A. F. L.). 

Affecting nearly 500 employees, the 
agreement is retroactive to April 14 
when the commission took over Mon. 
treal Light, Heat & Power Consoli. 
dated; but since this firm recognized 
the union on Dec. 1 and negotiations 
for the raise began at this time, it js 
considered likely that the union will 
try to have the agreement made retro. 
active to that date. 

Shorter hours will be made possible 
by opening offices at 8:30 instead of at 
8 a. m. and by closing at noon Satur. 
day the entire year instead of during 
the summer only. 





MEETINGS 


Maryland Utilities Association—Mid-year meeting, 
Lord Baltimére Hotel, Baltimore, Md., Septem- 
ber 22. R. C. Brehaut, secretary, 1100 H St., 
N.W., Washington |, D. C. 


National Electrical Contractors Association — 
Annual meeting, French Lick Springs Hotel, 
French Lick, Ind., October 1-5. L. W. Davis, 
general manager, 633 Investment Bidg., I5th 
and K Sts., N.W., Washington, D.C. 


International Municipal Signal Association—An- 
nual meeting, Hotel Statler, Boston, Mass., 
October 2-5. Irvin Shulsinger, secretary, 8 E. 
4ist St.. New York 17, N. Y. 


National Safety Council—Annual congress, Sher- 
man, Morrison and LaSalle Hotels, Chicago, 
Iil., October 3-5. N. H. Dearborn, managin 
director, 20 N. Wacker Drive, Chicago, Ill. 


National Electronics Conference—Medinah Club 
of Chicago, 505 N. Michigan Ave., Chicago, 
ll., October 5-7. Beverly Dudley, secretary, 
520 N. Michigan Ave., Chicago II, Ill. 


Southeastern Electric Exchange—Sales conference, 
Atlanta, Ga., October 10-12. J. W. Talley, 
executive secretary, 303 Haas-Howell Bidg., 
Atlanta 3, Ga. 


Electrochemical Society—Fall meeting, Hotel 
Statler, Buffalo, N. Y., October 12-14. Colin G. 
Fink, secretary, Columbi University, 3000 
Broadway, New York, N. Y. 


American Welding Society—Annual meeting, 
Hotel Cleveland, Cleveland, Ohio, October 
16-19. Miss M. M. Kelly, secretary, 27 West 
39th St., New York 18, N. Y. 


Pennsylvania Electric Association — Electrical 
equipment committee, Johnstown, Pa., October 
19-20. A. N. Shealy, chairrnan, Pennsylvania 
Water & Power Co., yt me Bidg., Baltimore, 
Md. 


Engineers Council for Professional Development— 
Annual meeting, Engineering Societies Bldg., 
New York, N. Y., October 20. S. L. iyier, 
secretary, 27 W. 39th St., New York 18, Y. 


National Electrical Manufacturers Association— 
Annual meeting, Waldorf-Astoria Hotel, New 
York, N. Y., October 23-27. W. J. Donald, 
managing director, 155 E. 44th St., New York 17, 
Me Ke 


Previously Listed 


American Institute of Electrical Engineers—?s 
cific Coast technical meeting, Biltmore Hote 
Los Angeles, Calif., August 29-September | 
H. H. Henline, national secretary, 33 W. 3% 
St., New York 18, N. Y. 


International Association of Electrical Inspectors— 
Northwestern section, Olympia Hotel, Olympia 
Wash., August 21-23: E. B. Morrison, secretary 
P.O. Box 70, Portland, Ore. Southwestern sex 
tion, Palomar Hotel, Santa Cruz, Calif., August 
28-30. H. L. Gerber, secretary, Room 205 City 
Halil, San Francisco, Calif. Western section 
Claypool Hotel, Indianapolis, Ind., Septembe: 
11-13: F. H. Moore, secretary 320 N. Meridiar 
St., Indianapolis, Ind. Eastern section, DeWitt 
Clinton Hotel, Albany, N. Y., September 18-20 
F. N. M. Squires, secretary, 85 John St., New 
York, N. Y. Southern section Ainsley Hotel 
Atlanta, Ga., September 25-27: A. M. Miller 
secretary, 219? Governor St., Richmond 19, Va 


Edison Electric Institute — Accident prevention 
committee, E.E.!. headquarters, New York, N. Y. 
September 12-13. Col. H. S$. Bennion, managing 
director, 420 Lexington Ave., New York |7 
N. Y. 


INuminating Engineering Society—Annual conven 
tion, Edgewater Beach Hotel, Chicago, Ill. 
September 14-16. A. D. Hinckley, executive 
secretary, 51 Madison Ave., New York 10, N. Y. 


Indiana Electric Association—Annual fall meeting 
French Lick Springs Hotel, French Lick, Ind., 
September 20-22. £. F. Hauser, secretary 
treasurer, 1414 Circle Tower, Indianapolis, Ind. 


International Association of Electrical Leagues— 
Annual conference, Detroit, Mich., September 
20-22. O. C. Small, secretary, 155 E. 44th St 
New York 17, N. Y. 


Southeastern Electric Exchange—Engineering and 
operation section, New Orleans, La., Septem 
ber 21-22, J. W. Talley, executive secretary, 303 
Haas-Howe!} Bidg., Atlanta 3, Ga. 


Association of Iron and Steel Engineers—Annva 
meeting, Wm. Penn Hotel Pittsburgh, Pa. 
September 25-27. Brent Wiley, managing di 
rector, Empire Bldg., Pittsburgh 22, Pa. 


Municipal Electric Utilities Association of New 
York State—Annual meeting, Lake Placid Club 
Lake Placid, N. Y., September 26-28. T. J- 
McKee, secretary, 200 E. Third St., Jamestown 
N. Y. 
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Energy Output Again 
Rises During Week 


The output curve advanced slightly 
during the week ended July 29, 1944, 
according to figures released by the 
Edison Electric Institute. The amount 
of electrical energy distributed by the 
light and power industry during the 
week amounted to 4,390,762,000 kw.-hr. 
compared with 4,380,930,000 kw.-hr. for 
the preceding week which ended on 
July 22. Figures for the week repre- 
sented an increase of 3.9 percent over 
the 4,226,705,000 kw.-hr. distributed 
during the corresponding week a year 
ago. The output for the similar week 
two years ago was lower, being 
3649.146,000 kw.-hr. 

Output in the Pacific Coast states 
showed an increase of 16.9 percent 
over the corresponding week in 1943 
while the Southern states showed an 
increase of 9.0 percent. The Central 
Industrial states with an increase of 
2.7 percent showed an increase for the 
third consecutive week, and the New 
England states with an increase of 0.3 
percent last week showed an increase 
of 1.4 percent for the week ended July 
29. Elsewhere in the nation, with the 
exception of the West Central states 
which showed no change, decreases 
were shown. The Rocky Mountain dis- 
trict output dropped 5.3 percent, and 
the Mid-Atlantic group fell off 3.7 per- 
cent. 


Weekly Output Millions Kw.-Hr. 


1944 1943 1942 


4,391 July 31 Aug. |! 
4,381 July July 2 
4,377 July July 18 
3,941 July July 11 
4,327 July 4 
4,325 June 27 
4,287 June 20 
4,265 June 13 
4,144 June 6 
4,292 May W 
4,238 May 16 
4,234 May ? 


3,357 
3,365 


Percent Change from Previous Year 
; Week Ending 
aero aa 


July 22 July 15 
1 


«) 


+i+é 
N 
~~ 


New England —0 
Mid-Atlantic 2 
Central ‘Industrial + 3 
West Central 

Southern States 
Rocky Mountain 
Pacific Coast 


4 


+1 
+44 


enLconw— < 
wwoonne 


3 
5 
7 
2 
7 
2 
5 


4 
9 
4 
7 


+ | + 


Total United States.. + 3.9 + 4.6 


Hawaiian Co. Offers Bonds 


To finance in part an improvement 
and expansion program, including the 
addition in generating capacity of 35,- 
900 kw., the Hawaiian Electric Co. Ltd. 
is offering to the public $5,000,000 first 
mortgage bonds, series D, 31 percent, 
B ‘t 105 percent and accrued interest. 


oo oe 
o 


o 
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Billions of Kw.-Hr. 
al 
o 
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Dillon, Read & Co. and Dean Witter 
& Co. are handling the bonds which are 
due Feb. 1, 1964. 

Organized in 1891, the company fur- 
nishes electric service to all sections of 
Oahu Island, including Honolulu, army 
and navy establishments, and industries. 
Gross revenue in 1943 was $7,159,000 
and net income was $1,006,533. 
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Penn. Water Calls Bonds 


Pennsylvania Water & Power Co. re- 
funding mortgage and collateral trust 
bonds, 344 percent series due 1964, 
have been called for redemption in the 
amount of $103,000 for the sinking 
fund on Sept. 1, at 105 and accrued in- 
terest. 











SEC DECISIONS—HEARINGS 





The Securities and Exchange Commis- 
sion, in a series of orders recently issued 
affecting electric utility companies: 


EXTENDED THE PERIOD in which the Elec- 
tric Bond & Share Co. may complete the 
reacquisition of its $6 and $5 preferred 
stock, in accordance with an order pre- 
viously entered, to January 2, 1945. 


ORDERED JURISIDICTION over the fee and 
expenses of counsel for Pennsylvania Elec- 
tric Co. and the Clarion River Power Co., 
in connection with the plan, under which 
Pennsylvania Electric offered to satisfy 
the interests of the public holders of 4,267.7 
shares of the participating capital stock of 
the Clarion River utility, be released. Penn- 
sylvania Electric plans to satisfy the in- 
terests of the public holders of the par- 
ticipating capital stock by setting aside in a 
special account for distribution the sum of 
$42,677 on the basis of $10.00 per share. 


Applications Filed 


NorTHERN INDIANA Pustic Service Co. 
has filed an amendment to its preferred 
stock refunding plan in which it proposes 
to refinance its presently outstanding 
220,078 shares of cumulative preferred 
stock, bearing dividends of 7 percent, 6 
percent and 5!% percent, by making an ex- 
change offer of new 5 percent cumulative 
preferred stock, and to offer any unex- 
changed shares for sale at competitive 
bidding pursuant to the commission’s rule 
U-50 or at private sale subject to the com- 
mission’s granting an exception from such 
requirements. 


New York Power & Licnt Corp. has 
filed an application to issue 240,000 shares 
of new cumulative preferred stock, par $100, 
with a dividend rate not in excess of 5 
percent. The company proposes to ex- 
change the new stock for outstanding 7 
percent and $6 preferred on a share-for- 
share basis, plus cash in the amount by 
which the redemption prices of $115 and 
$105, respectively, exceed the proceeds per 
share to the company. New York Power 
plans to sell at not less than par value any 
new shares not issued in the exchange. The 
company would use the proceeds, together 
with other corporate funds, for the redemp- 
tion of unchanged 7 percent and $6 pre- 
ferred stocks. The petition stated if the 
plan is carried out, Niagara Hudson Power 
Corp., parent, will cancel $20,550,000 owed 
to it by New York Power, providing this 
will not result in any taxable income to 
New York Power. 


INDIANA AND Micuican Exectric Co., a 
subsidiary of the American Gas & Electric 
Co. in the Electric Bond & Share system, 
has filed a plan providing for the redemp- 
tion and cancellation of two issues of pre- 
ferred stock, restatement of its charter. 
and the issuance and sale of new preferred 
and additional share of common stock. The 
company would borrow from banks in New 
York $7,820,000 on notes and use the pro- 
ceeds to purchase for cancellation 544 
shares of its own 7 percent preferred and 
35,483 shares of 6 percent preferred stock 
from American Gas for $3,596,749, plus 
accrued dividends, and redeem and cancel 
38.731 shares of 7 percent preferred and 
245 shares of the 6 percent now in the 
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hands of the public at $110 a share, plus 
accrued dividends. The company then 
would restate its charter to provide that 
the authorized shares would consist of 250,- 
000 shares of $100 par value cumulative pre- 
ferred stock and 1,250,000 shares of no par 
value common stock. It then would issue 
and sell, under competitive bidding, 120,000 
shares of new preferred stock, with the ex- 
pectation that the successful bidders would 
make a public offering, and would sell to 
American Gas 129,024 shares of its common 
stock for $3,000,000 in cash. Proceeds from 
the sale of the new securities would be used 
to pay the bank loans and the remainder 
would be added to the general corporate 
funds of the company. 


Hearings Scheduled 


Avucust 8: On Cities Service Power & 
Light Co.’s plan for sale to Derby Gas & 
Electric Corp. of entire holdings of Dan- 
bury & Bethel Gas & Electric Light Co. for 
a base cash price of $1,450,000. Holdings 
consist of 24,000 shares of $25 par common 
stock, 175 shares of 7 percent cumulative 
preferred, $25 par value, and two 6 percent 
demand notes aggregating $379,000. Power 
& Light would receive additionally all net 
income of Danbury company from Feb. 29, 
1944, to closing date; all accrued and un- 
paid interest on notes and all accrued and 
unpaid dividends on preferred stock, as 
well as a dividend of $10,000 payable out 
of surplus arising prior to Feb. 29, 1944, 
to cover unbilled revenue. Cities Service 
Power & Light plans to use proceeds in 
prepayment of bank notes. Sale would con- 
stitute a step toward compliance with the 
SEC divestment order directed against the 
company on Aug. 17, 1943. 


Aveust 11: On joint application of Cities 
Service Power & Light Co. and Federal 
Light & Traction Co. for an additional vear 
in which to effect compliance with the SEC 
order of Aug. 17, 1943, which directed both 
companies to confine their operations to 
certain designated integrated utility sys- 
tems. and to take such action in a manner 
consistent with the provisions of the Hold- 
ing Company Act. 


Avcust 11: On proposal of Birmingham 
Flectric Co., a subsidiary of National Power 
& Licht Corp., to issue and sell to the pub- 
lic under competitive bidding conditions 
$10.000,000 principal amount of first mort- 





UTILITY REPORTS 





Net Income 
1944 1943 


$4,245,541 $4,725,697 
11,802,564 12,568,797 
(N. Y.) and subs..... ; 


32,984,233 31,911,442 
*Cons. Gas Elec. Light & 


Power (Balto.) and sub. 6,623,193 6,061,579 
*Consumers Power 


*Alabama Power ..... 
*Commonwealth & Southern 


*Detroit Edison and subs.. 8,320,474 8,651,784 
*Georgia Power ......... 5,385,664 6,302,469 
*Houston Lighting & Power 2,891,928 _ 3,233,875 
*Kansas City Power & Light 3,044,611 2,929,227 
*Ohio Edison ............ . 3,016,979 3,303,733 
*Philadelphia Electric and 

ONNO lees Vistes .... $5,540,454 17,311,850 
*Potomac Electric Power.. 3,982,528 4,196,813 





*Twelve months ended June 30. 





gage thirty-year bonds, on which th. inter. 
est rate and price to be paid the company 
will be set by the successful biddeis, | 


Avcust 11: On pe of NY PA yj 


Utilities Co. to bid $5,365,000 for ” 124); 
shares of common stock of Jersey ( entr,| 
Power & Light Co. to be offered a: py}jj, 
auction August 17 by New York Trust (+, 
trustee, of $20,000,000 National Py}jj 
Service debenture 5’s 1978. 


Avucust 14: On proposal of K publi: 
Service Corp. to sell five of its subsidiaries 
for a total of $2,722,443, plus adjustment, 
to comply with an order of the SEC which 
directed in part that the company divey 
itself of its interests in its Virginia unit 


Avucust 14: On proposal of Americay 
Power & Light Co. to retire at par and 
accrued interest, $34,445,500 of debenture 
6’s, due 2,016, and $3,408,800 assumed 
debenture 6’s, series A, due 2,022, of South 
western Power & Light Co. 


Aucust 22: SEC has ordered that recor 
in matter of status of control of Detroi 
Edison Co. be reopened and a hearing r. 
convened to determine if company is noy 
controlled directly or indirectly by Ameri 
can Light & Traction Co., United Light § 
Power Co. or United Light & Ry’s, (» 
Commission expressed the opinion that 
there “has been a sufficient change of cir 
cumstances” to make determination 0 
question necessary so that Detroit Ediso 
may be made subject to “obligations, duties 
and liabilities imposed by Holding Compam 
Act upon subsidiary companies of regi: 
tered holding companies.” 

SepTemBer 12: At the request of counse! 
for Central Illinois Public Service Co., SE 
has postponed from July 20 to September 
12 the reconvening of the hearings on its 
order to the company to show cause why 
it should not simplify its capital structure. 
redistribute its voting power more equitabl) 
among its security holders, and restate it: 
plant, investment, surplus, capital and other 
accounts so as to dispose of writeups and 
intangibles, and make other corresponding 
adjustments. 


Kentucky Company Seeks 
To Expand Rural Lines 


The Kentucky Public Service Com 
mission has concluded hearings on th 
Kentucky-West Virginia Power Co: 
application to construct 1,186 miles 0! 
new rural lines in 16 mountain countie 
of Kentucky. The company also pro 
poses to lower rural electric rates 0 
the near future. 

Opposing the company’s application 
were four East Kentucky co-operative: 
of the Rural Electrification Administrs 
tion who claim that they have a righ! 
to the territory for their own expansion 
Three of the cooperatives are now buy: 
ing their power from the company. 

R. E. Hodges, Ashland, general mat 
ager of the Kentucky-WestVirginia Co. 
testified that the expansion of the ge 
erating facilities of the company dur 
ing the war makes other outlets desi 
able and that new project will provid? 
additional work for the employees wh 
return from the armed services. 
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DESIGN - CONSTRUCT: OPERATE - MAINTAIN 


Finds Pole Depth 


ov fagith replacement jobs is found by 


ti Means of a simple tool used in the 
: visions of Southern Canada Power 


nat Igo. As designed by Foreman W. Ber- 





ROD shaped to follow pole face, when 
iven determines depth of setting 


Depth of pole setting in connection 


geron, it is readily made up in any 
local blacksmith shop from a piece of 
8-in. steel rod about 64 ft. long. A 
10-in. handle is provided by bend- 
ing the top end at right angles. The 
lower end is also bent at right angles 
and projects about two inches. This 
projection is then flattened into a 
wedge about 14 in. long and shaped 
with 5-deg. and 174-deg. slopes from 
the vertical. 

The differential slope on either side 
makes the tool cling to the pole sur- 
face as it is worked into the earth. At 
intervals an attempt is made to turn it 
by the handle to ascertain whether the 
bottom has been reached. When it is 
reached it will turn freely and the top 
of the wedge is struck against the bot- 
tom of the pole giving an unmistak- 
able sound. Graduations are marked 
off at 1-ft. intervals on the shaft and 
the depth in ground is read directly. 
The tool can also determine if rock 
has prevented deeper setting. The tool 
should not be hammered, but is 
worked up and down with a churning 
motion between the pole and sur- 
rounding earth. It can be sunk full 
depth with surprising speed. 


es Press Designed to Mark Motors 


A small fixture has been developed 
stamp identification marks upon 


' Bi&embled units of small instrument 
ae It replaces various hand 
. fmmethods. saves considerable time in 
‘ tation and gives perfect imprints. 
ur Mee «Press was designed by P. S. 
ir. mpecher, a tool room employee at a 
ide meneral Electric Co. plant. 





A wooden frame with tracks to fit 

















the motor is placed on an incline. 
The motor is rolled slowly along the 
track. Rubber type is placed on a 
hinged pallet so that it lies flat be- 
tween the tracks and prints on the 
motor housing as it rolls over the 
type. 

This pallet may be folded back 180 
deg. to an inking surface and then 
easily re-inked. A standard printing 


ECTRICAL WORLD © August 5, 1944 





SMALL PRESS used to mark assembled 
units of small instrument motors 


ink of high viscosity is used with 
the press. 


5-Cycle Oil Breaker 
115 Kv. and Above 


By A. W. HILL 


Switchgear Engineer, 
Westinghouse Electric & 
Manufacturing Co. 

East Pittsburgh, Pa. 

Major design improvements in 
large outdoor oil circuit breakers have 
resulted in faster operation, in smaller 
tank sizes, and reduced costs. 

Changes in the high-voltage “De- 
ion” grids, bushings, pole unit mech- 
anisms and operating mechanisms 
have produced a line of oil breakers 
115 kv. and above with 5-cycle open- 
ing time. On account of the smaller 
tanks, oil volume is reduced—thus 
these breakers require less floor space 
for mounting. 

Electrically operated d.c. solenoid 
mechanisms are mechanically trip- 
free from the breakers in any position 
of the closing stroke. They are elec- 
trically trip-free in the closed position. 
This prevents the breaker from being 
held in against a short circuit and 
also prevents pumping. 

Where large control batteries are 
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Beve/ mounting 
for adjustment 


Transformer" 
leads drawn 
through gas- 
tight fittings 
Bushing typé 
current trans- 
former encased 
in stee/ 


Type O o//-impreg- 
nated condenser 
bushing 


“De-ion ” grid---~~ a 
stationary 
contact 


Moving contact--- 


( Oper) 


* 
Base angle and 
floor clamp 


Drain at lowest ---- 
point of tank 


Porcelain weather casing for condenser 
__ bushing 


Tap for condenser 
bushing potential 
oevice 


Oi! dash pot 


Wood base 
micarta guide 
and lift rod 


CAl/ welded 
stee/ tank 





SECTIONAL view of floor-mounting “De-ion” grid 230-kv. oil circuit breaker 


not available, or where fast reclosing 
is required, a pneumatic operating 
mechanism is usually used. It is com- 
pletely self-contained, and includes a 
compressor, reservoir, control relay 
panel and auxiliary switches within 
the one sheet steel housing. 

Boiler-plate steel tanks with welded 
seams are used on these breakers. 
Shaft-operated pole unit mechanisms 
prevent communication of oil and 
gases from pole to pole or to the 
mechanism housing. Positive indica- 
tion of open and closed position is 
provided by means of a semaphore. 

Condenser bushings are tapped for 
use with potential devices. Woodbase 
Micarta is used for contact lift rods 
and guides. 

New multi-flow “De-ion” grid con- 


tacts insure shorter arcing time, re- 
duced arc energy, reduced mainte- 
nance, reserve interrupting ability, 
system stability and elimination of oil 
throwing. Hydraulic bumpers, which 
quickly decelerate moving contacts 
after they have traveled approximately 
95 percent of the opening stroke, pre- 
vent rebound on opening. 

Multi-ratio, bushing-type current 
transformers for relaying, which give 
ten ratios from five leads, and single- 
ratio high-accuracy transformers for 
metering, can be supplied. A float- 
type oil gage, having glass only above 
oil level, eliminates oil leakage and 
loss of oil in case of breakage of 
glass. Leakage of oil from a gage 
glass broken from heat of an external 
fire represents a fire hazard. 


Stack Soot Removal the Easy Way 


Provision for taking out soot— 
actually finely-divided clinker—from 
the base of a large smoke stack is 
usually a small door through which 
the soot is shoveled out at some con- 
venient time when the stack is cold. 
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But if the inside bottom of the stack 
is high enough above some lower 
working level to allow it, a much 
easier way of getting out soot can be 
employed, as is done at the Walnut 
Ave. plant of the Appalachian Electric 


shaped inside bottom of the stac 
8-inch pipe is brought out » 
downward inclination of aboy 
deg. The outer end of the pipe 
closed off with a simple lift gate 
regular intervals the gate is |jj, 


Power Co., at Roanoke, Va. 


From the center of the funy 


and the soot flows down into a ya 


ing wheelbarrow. When the pipe s, 
discharging soot and begins to sy 
air, the gate is closed to await anotls 
accumulation. 


Comparison of Socket 


with the “A” type meter is more, 
less like comparing the diese] engin 
with the steam locomotive. The ; 
reliables have served for a long tin 
over a wide range of operating cx 
ditions. The question is just hy 
durable and reliable has the 


— 


r 2 


ures. 
5. Nature of failures of Socket 


Qo 


© 


An d ” A” Type Mete 


By C. M. HIRST’ 


Missouri Power & Light Co. 
Moberly, Mo. 


Comparing the socket type me 


Table I 


Costs and Failures of Sockei 
versus 


“A” Type Meters 


- Approximate socket Estimated 80,000 
In * 
pproximate “A” Estimated 120,000 
area 


is about 90% of “A” 1p 


failures types fail about 4 tine 
frequently as “A” type 
No data on number o/ {si 


pe failure 


socket type order of frequency o! 


3. Open paveotial ca 
4 tential coils 
4. Seal omount ol is 
tion failures and corres: 


type of frequency of occuren 
are: 
1. potential coils 


2. Physical damage 
3. Small amount of ins 
tion failures and co 


remises and time 
involved. t 


meters are brought in# 
for testing. 


in bad weat) 


owever, most of soci 


10. Do majority of de- Slightly larger numbe 


11. 


mand attachment failures in socket typ 


failures oceur in proportion to inst 


socket or “A” type units. Mostly due 
meters? leakage on register mot 
Has current diver- Yes, where socket me 
sion been affected are installed, current 
appreciably? version is n le. 


Remarks: Advantages of socket type outweis 


disadvantages. 





* Abstract of report presented before Met 


Committee of Missouri Valley Electric As 
tion, Kansas City, April 7, 1944. 
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type in service 

pproximate main- Socket maintensn 
tenance cost 

A te annual Estimated that sxiz 
. 7 of failures of “A’’ type failures in or# 


sion. 
- Facility of testing on Socket type preferred ! 
favorable weather: “4 
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str 








quipment proven since its introduc- 
jon. 

Inquiries have been made through- 
put a number of states for data per- 
aining to both “Ss” and “A” type 
meters. Reports received from vari- 
nus utilities and from other nation 
ide surveys, showing the nature of 
he behaviour of outdoor meters under 
varying weather conditions are fairly 
epresentative of the country as a 
hole. 

Replies justify the conclusion that 
e good qualities of the type “S” 
eter outweigh the bad qualities and 
hat it is a considerable improvement 
over the type “A” meter. 

Of all the reports received, repre- 
senting 303,000 meters, 145,000 of 
which were socket types, the one sum- 
marized in Table I, herewith, was the 
most complete in form and sequence. 
It is fairly representative of the sum- 
mary of all the other reports com- 
bined and represents a territory with 
about 200,000 meters. Data in Table 
II is representative of the average in- 
stallations cost of the socket type 
meter as reported. 

One reporting utility with about 
10,000 socket meters out of 85,000 of 
all types in use, while not segregating 
the two types of meters, showed an 
average operating cost of $0.61 and 
a maintenance cost of $0.20. 

A much larger reporting company 
group, shows an average operating 
cost of $0.72 and maintenance $0.26. 
This same company while reporting 
erm that test jacks are part of their field 
‘pm test equipment, testers prefer testing 
the “A” type meter to the “S” type. 
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In connection with the practice of 
am “ashing dirt-coated insulators on en- 
Ee “'gized transmission lines with hose 
am streams,* tests have been started by 
« // Commonwealth Edison Co. to deter- 
si@™m Mine when insulators should be re- 
ome «Washed, 
- For the test a line was selected 

which extends through area of the 
? city typical of other lines. One sec- 
tion is near a chemical plant produc- 


* Supervising Engineer, Overhead Division, Con- 
ier struction Dept. 
” ¥ on Starting Engineer, Testing Dept. 

' Materials Engineer, Testing Dept. 























Table II 
Installation Cost of Socket Type 
Meters 
With Conduit 
5 —No. 8 Kearney Conn.............. $.35 
50 {t.—No. 8 R. C. Wire.............4..- 1.15 
1 —Condulet—F fitting............... .40 
10 ft.—1 in. Conduigs 0.6.56 tec ec cree 1.16 
1 —l1 in. Meter socket................ 1.52 
1 -—1l in. x 1% in. Reducer............ .08 
6 ft.—% in Conduit...............0e00. 37 
8 ft.—W. P. Wire No. 8...........-0046: 18 
1 —6 ft. Ground Rod................. 62 
1 — in. Ground Cap................ .10 
2 —4 in. Pipe Straps................ -01 
2 tin. Pipe Biraps.. ces cc esc s cess 01 
2 —Hrs. Labor at $1.00 perhr......... 2.00 
$7.95 
With Entrance Cable 

2 —No. 8 Kearney Conn............. $.17 
20 ft.—No. 8 Ent. Cable................. 1.14 
LBD MUON gn as end cucba weciners ss .40 
4 —Cable Straps...............6..-. é .06 
bE OOD Ws ROO. oe dees .14 
1 -—1l in. Meter socket................ 1.52 
1 —lin. x Win. Reducer............. .08 
2 — in. Pipe Straps................ .O1 
ee es ere ; .37 
1 —6:1n. Ground Rod................. .62 
1 —WM in. Ground Cap................ .10 
SW 6 a WE INOS Oi wiyec sis tassisce .18 
2 —Hrs. Labor at $1.00 perhr........ 2.00 
$6,79 





Finally, this company reports that of 
12 socket meters submerged for sev- 
eral hours in a flooded basement, sev- 
eral continued to operate, although 
slow in registration. No wiring or 
fuse failure occurred and not one 
failed on insulation test after drying 
out in the shop. It is almost certain 
that the old “A” meter would not 
stand this type of abuse or even main- 
tain thorough and continuous service 
to the customer when operating under 
water for any great length of time. 
The more unfavorable errors of the 
type “S” meter compared to the “A” 
types are traceable to bearing trouble. 
Reports showed a ratio of 2:1. These 
errors are induced by rapid changes 


By W. C. BREMNER’, 
F. G. MUELLER #, 
and L. B. SCHOFIELD ft 
Commonwealth Edison Co., Chicago, IIl- 


ing dust containing appreciable com- 
ponents of electrolytes (by chemical 
analysis), which cover insulators with 
a light film of dust during dry spells 
but which are readily soluble in water 
and highly conducting when damp. 
Another line section parallels a 
foundry. Prevailing winds from an 
industrial district also tend to deposit 
ordinary dust and smoke on this line 
producing a heavy dust film on top in- 


* Described in article ‘‘Live 200-kv. Line In- 
sulators Washed to Stop Leakage’’ by Bremner, 
Mueller and Schofield, ELecTricaL WorLD, August 
5, 1944, page 90. 
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in temperature causing condensation 
that also reacts on the register causing 
corrosion and warping of dial faces in 
many cases. 

Many reports show physical dam- 
age, lightning and condensation as 
the three leading causes of failures in 
outdoor meters. No doubt these 
failures would appear in the glass 
cover “A” type if they were subjected 
to the elements. 

Cost of handling failure and main- 
tenance on “S” and “A” type meters 
were not available due to failure of 
accounting systems to segregate the 
two types. Districts that did report 
costs showed variations over the 
range from $0.70 on both types to a 
ratio of 2:1 in favor of the “A” type 
meter. 

Facilities of testing appear to favor 
the “S” type meter due to accessibil- 
ity, mainly. However, testing time is 
longer, especially when adjustments 
are necessary. Also there is a double 
interruption to the customer’s service 
when the test jack is installed and re- 
moved. The meter readers and serv- 
icemen favored the “S” type meter 
from the standpoint of visibility and 
accessibility. Time is saved in read- 
ing and installing meters outside since 
return trips are avoided when the 
customers are not in. 

Socket meters also reduced the 
amount of current diversion. There 
were cases where installation of the 
socket meter raised the revenue a 
considerable amount; such increases 
amounting to as much as 30 percent 
on complete changeovers in some 
small towns. 


: When to Wash Dirty Insulators 





APPARATUS used in making resistance 
measurement across “pilot” insulator to 
determine when washing is needed 


sulator surfaces and heavy-accumula- 
tions of loose packed dust on the 


107 





under side of insulator petticoats. 

Four test points have been selected 
on this line and a “pilot” insulator 
installed at each. A piece of ener- 
gized conductor about two feet long 
is tied to the insulator in the usual 
manner. At intervals during a dry 
spell, the four insulators are taken 
down for test and mounted on an arm 
laid across the truck. The assembly 
(pin, insulator and wire) is sprayed 
with a finely atomized water spray 
sufficient to wet all surfaces without 
washing off any of the deposit. A 
resistance measurement across the in- 
sulator is made with a Megger—one 
lead being connected to the pin; and 
the other to the wire. The assembly 
is then re-installed on the pole. 

While no conclusions have been 
reached at this time, it is thought that 
when the resistance drops below the 
critical value for this type of insula- 
tor it will indicate that that portion 
of the line should be washed. Other 
lines in the same general area would 
then be washed also. 


Interruptor Locates 
Submarine Cable Faults 


By D. F. TULLOCH 
Boston Edison Company 


Last winter the United States Army 
requested the assistance of the Bos- 
ton Edison Co. in locating trouble on 
two 2,400-volt submarine cables in 
Boston Harbor. One was about 1 
mile and the other 1.5 miles long, and 
except for short distances on each 
end, the cables were submerged in salt 


-.Leads to amplifier 


-Fiber case 
(a) 
~Bar coif 


| 
Rec | 
9 ece/ver | --Laminated core 


Lay of 
defective \% (b) psec for co// 


conductor ‘ / Fault 
> 


Direction of tracer current ; 


Signal may or may not diminish in tone, 
bet will be of equal intensity at all points 
around the circumference of the cable 


(a) “BAR” COIL on laminated steel 
core, used in a vertical position sus- 
pended from a launch (or vehicle) to 
guide troubleman to point of failure. (b) 
“Sector” coil applied to cable after rais- 
ing it to deck of lighter. Signal inten- 
sity strong and concentrated directly 
over defective conductor 
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water to a maximum depth of 75 ft. 
The company had had little ex- 
perience in locating submarine cable 
failures, but for many years had used 
the Lundin fault locator to find 
failures on cables buried or in ducts. 
It was decided to try to utilize this 
equipment for submarine service. 


Supply ‘nterrupter makes 
WS v,60~ and breaks 4 times 
per revolution 


oe 
Ith y! 4, motor ; 
1750 rpm.” 


Variable current 
limiting reactor 


3-conductor cable 


Sheath and armor 





SCHEMATIC diagram of fault location 
circuit, using Lundin set to spot sub- 
marine cable trouble in Boston Harbor. 
Power transformer is rated 1 kw., 
1,150-2,300/115-230 volts: for 575 volts 
output the primary windings are con- 
nected in parallel and the secondary 
windings in series, for 1,150 volts the 
split primary and secondary windings 
are in parallel, for 2,300 volts the 
primary windings are in series and the 
secondary windings in parallel: for 
tracer current use 575-volt connection 


With this apparatus, the faults be- 
tween the conductor and the sheath 
were first reduced to a low resistance, 
and then with the same equipment a 
tracer current of less than 1 amp. was 
applied to the faulty conductor. Work- 
ing from the stern of an army 
launch and using a 2-stage audio 
amplifier with a “bar” coil suspended 
above the water, the troubleman 
picked up a signal caused by the 
magnetic field from the tracer cur- 
rent. The tone is similar to that of a 
busy signal on a telephone. By this 
procedure the troubleman established 
the routes of the cables more defi- 
nitely, as well as locating the failures. 

At a certain point along the cable 
route the signal was lost, thus indi- 
cating that the approximate location 
of the fault was near. By carefully 
checking back and forth, the location 
was established within a space of 
about 10 ft., at which point a marker 
was put overboard. The next step was 
to grapple for the cables, frequently 
immersed in 45 to 60 ft. of water, and 
bring them aboard a lighter. Even 





























after the cables were aboard, ¢ 
failures were invisible, but 
exactly located with a “sector” g 
This is wound on a curved lamin: 
core and applied directly to the cab 
so that the turns are longitudinal yj 
the cable. A 1,500-ohm recciver 
connected with the coil leads, 
using this type of coil, the signal } 
fore the fault is strong and coneg 
trated over the defective conducty 
Beyond. the fault the signal may 
may not diminish in tone, but js 
equal strength at all points aroy 
the cable circumference. 

One failure was between a condy 
tor and a sheath in the factory splicg 
and did not burn through the ke 
sheath or armor. The other fault j 
volved all three conductors and { 
sheath. Although the sheath wa 
burned, the steel tape armor was in. 
tact. Underrunning the cables woul 
not have revealed the location of the 
failures, since both were beneath th 
steel tape armor and were not visibk. 

The experience indicates that th 
Lundin. fault locator is effective in 
finding such submarine cable failure 
when the fault resistance can be re 
duced to 10 ohms or less. 


Automatic Throwover is 
Without Oil Switches 
By L. M. ROBERTSON 
Public Service Co. of Colorado, 
Denver, Colo. 
An automatic throwover of the 1}- 
kv. supply to a 5,000-kva., 13-kv. sub 


Automatic throwover 


from Ne Sub 


First eS 
from sub 


43 kv 8 ke 


4 kv. transfer bus 


: 
é 
é 
t 


HIGHLANDS 
STATION 





House power 
Two-3 va 


ARRANGEMENT of circuits involved is 
using remotely controlled air-break : 
switches to throw over substation feed ; 
from preferred to emergency source. ; 
“C” and “O” mean normally closed . 
and normally open, respectively 
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IF YOU USE INSTRUMENT TRANSFORMERS 


YOU NEED THIS NEW BOOKLET 


ere will find this new 56- 
page booklet jam-packed 
with helpful information. It tells, 
for example, how to classify 
transformers for accuracy, how 
to evaluate the effects of trans- 
former errors on meter readings, 
and explains the significance of 
accuracy classes and burdens. 

Also, there’s information on 
more than 50 standard types of 
G-E instrument transformers for 
both indoor and outdoor use. 
Prices, ratings, and ASA and 
NEMA accuracy classifications 
are given—all easy to find. 

If you need a copy of this 
new booklet, clip and mail the 
attached coupon. General Elec- 
tric Co., Schenectady 5, N. Y. 


YES I have need for a copy of your new booklet (GEA-4240) 
to help in the selection of instrument transformers. 


Mail to: General Electric, Sec. A 604-12, Schenectady 5, N. Y. 


GENERAL & ELECTRIC 
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SECONDARY CONTROL 
CONDUIT JUNCTION SPACE 


oT 


HOW ONE COMPANY MADE REAL SAVINGS 
IN PLANNING, INSTALLATION, and OPERATION 
— using standard units 


HE sketch shows a recent in- ing standard repetitively built units. 
stallation of complete primary The installed cost was thousands © 
and secondary switchgear equip dollars lower than it would have been 
The entire installation, includi for on-the-jo assembly or custom- 
ex control board, metal- i ctures. Then, too, the 
reactors, and bus runs, was planned cost was accurately predictable. 


as one co-ordinated job. Note the short bus runs, and the 
When another generator was re- central, air-conditioned control room 
quired, instead of adding to its con- which serves both the new and the 
crete-cubicle switchgear, this utility old installations. Equipment like this 
took advantage of modern equip- represents the best modern practice 
ment. This layout of metal-enclosed of metal enclosure for safety to pet 
switchgear saved space. Bus runs sonnel and service. 


were kept 0s Short #8 possible. The nearest G-E office will give you 


Expensive, tedious construction- further information. General Elec- 
*detail planning was avoided by utiliz- tric Company, Schenectady 5, N. ¥. 


GENERAL {) ELECTRIC 
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station was obtained without the use 
of oil circuit breakers. In addition to 
obtaining the usual type of automatic 
changeover with preferred and emer- 
gency lines, there was incorporated in 
this case an additional feature. This 
consisted of being able to close the 
emergency supply line from North 
substation (see accompanying dia- 
gram) from the dispatcher’s office 
and the two lines then become a tie 
between the Terminal substation, 
which is the normal or preferred line, 
and North substation. The High- 
lands station is provided with a 
leased telephone line from the PBX 
board at the Terminal and is used as 
the method of closing the emergency 
supply line from North substation. 

An impulse relay was connected to 
the telephone circuit at the substation 
by the telephone company. When the 
telephone line is energized at the 
PBX board by the dispatcher, the con- 
tacts of the relay close. This closes a 
circuit through a thermal time delay 
relay which closes its contacts in 10 
sec. If the dispatcher wishes to open 
this switch he will again energize the 
telephone circuit for 10 sec., after 
which time the air-break switch will 
open. This has proved to be entirely 
satisfactory. 


Standard Merit 
for Steam Plants 


Analysis of the 5-year availability 
records of plants having 67 turbine 
sets aggregating 883,400 kw. (of 
which 19 amounting to 540,000 kw. 
were in the 300-600 psi. class) by the 
Central Electricity Board showed 
that, in 1942, two-thirds of the break- 
downs were due to boilers and boiler 
auxiliaries and one-quarter to tur- 
bines. Average running plant factor 
was 66 percent, rising from 56 in 
1938 to 77 percent in 1942. For 
each 5,320,000 million kw.-hrs. gen- 
erated a failure of some kind has 
occurred on a boiler, turbine or sec- 
tion of auxiliary plant. These data 
are reported in a recent (British) In- 
stitution of Electrical Engineers’ 
paper by R. W. Biles and G. W. Max- 
field. 

The authors found considerable 
diversity of thermal performance 
efficiency. The older types of 
plants are showing performance 
relatively as good as the newer ones 
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operating at higher pressures. This 
is particularly the case when a fac- 
tor, called “operating efficiency,” is 
injected to lay the basis for a “stand- 
ard merit” which introduces the avail- 
ability element. In this way there is 
a simultaneous opportunity to com- 
bine operating losses with operating 
outages. 

The operating efficiency is defined 
as the ratio of actual thermal effi- 
ciency to a maximum probable ther- 
mal efficiency. The latter takes into 
account principally the. pressure-tem- 
perature of the cycle, the vacuum, the 


Switch-bl 


Where fused secondary bus con- 
nectors are used on open bus work as 
illustrated, underground workers are 
often faced with the problem of pick- 
ing up heavy loads, replacing fuses 
and doing other work. L. W. Carlson, 
Pacific Gas and Electric Co., Oakland, 
developed the idea of installing a 
temporary fused jumper switch-blade 
in such cases. 

As shown by the insert photograph, 
it consists of a fused blade in a hinged 
clip, and a clip for the blade. They are 
installed by removing nuts on one of 
the “U” bolts at each end of the bus 
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FUSED SWITCH-BLADE is used as temporary jumper on bus connectors for 
picking up underground loads on Pacific Gas & Electric System 





overall efficiency ratio, the runy; 
plant load factor and banking ¢, 
Standard Merit is, in turn, ;}\e pr 
uct of this operation efficienc, and 
ratio of actual availability io m1 
mum probable availability, The | 
ter takes cognizance of the exten 
which causes of outages by bra 
down or for maintenance can be 
trolled in practicable administrajj, 

Nomograms are given in | 
original article to translate from j 
basic cycle through the therm 
operating indexes and the acy 
availability to the standard merit, 
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connector and bolting on the 
clips. 

The larger illustration shows ! 
jumper switch in place on a 75!) 
cir. mil bus connector. 

The device will protect the wom 
from possible burns in case a cil 
has failed and must be energized i 
another source, by giving him 
distance from the fuse in case it blo 
A short switch stick can be used 
closing the switch, and three-ps 
circuits can be closed almost si 
taneously by two men when # 4 
phase load is involved. = 
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These sturdy, high-quality series 
-sockets will save time and money on 
maintenance——and, equally important, 
they will prevent many service outages. 
They easily withstand the temperature 
changes, vibration, and atmospheric 
corrosion that have often caused street- 
lighting sockets to fail. Of course, they 
are standard equipment for G-E Novalux 
luminaires——but regardless of what make 
of luminaire you are using, you can use 
Novalux sockets as replacements. 


For further information, address the 
nearest G-E office or agent. General 
Electric Company, Schenectady 5, N. Y. 


Novalux Renewal Parts 
catalog, complete, 
well-illustrated, facili- 
tates checking stock 
and ordering parts. 
Write for a copy of 
GEA-4084. 





High-quality, Low-cost Cutouts 





























Good series sockets deserve good cutouts. G-E 
“ Novalux copper-oxide film cutouts are good 
because (1) their carefully controlled dielectric 
value is not affected by heat or pressure, and 
(2) a moistureproof, metal-and-fiber casing 


prevents damage to the dielectric film. 
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HOW TO CHANGE 30-FT. CROSSARMS 
ON “HOT” 110-KV. H-FRAME LINES 


By C. S. TAYLOR, Foreman, High Line Crew, Alabama Power Co., Montgomery, Ala. 


By a procedure illustrated an eight- 
man crew can change from two to four 
wooden crossarms in a day. Each phase 
is seldom suspended in hot sticks more 
than 15 min. Thus there is no fear of a 
sudden rain and the job can be left 
overnight or to answer an emergency 
call. A string of suspension insulators 
are used instead of hot sticks when a 
shower is expected. 


First operation—a standard 6-ft., 44-kv. 
crossarm with brace is bolted on each 
pole, perpendicular to and under the 
110-kv. arm, to support the new and old 
arms while transferring the phases from 
the old to the new arm. 

The new cross arm is placed on a 
roller resting on timbers and at the 
balance point one end of the winch cable 
is fastened. At one end of the arm a 
rope sling is tied around crossarm and 
cable so the arm can be hoisted per- 
pendicular, as shown in Fig. 1. 

When the top end of arm reaches the 
snatch block, a man on the pole and a 
man on the ground with a rope tied to 
the bottom end of arm holds the arm 
perpendicular while sling is removed 
from top end. Then the arm ean con- 
tinue up until the point attached by 
cable is within a few inches of the 
snatch block. as shown in Fig. 2. 

At this point, the new crossarm is 
swung to the horizontal in the direction 
of the line. It is gnided clear of the 
phases by the bottom end coming up 
between ropes hanging over ground 
wire, 8 or 10 ft. from structure, as shown 
in Fig. 3. Rope is then worked down 
ground wire past end of arm so one end 
of arm can be swung around to men on 
other pole (Fig. 4). New arm is placed 
on the buck arms, with old arm between 
it and pole, as shown in Fig. 5. 

New crossarm is then evened with old 
arm and clamped temporarily to the 
old arm with plates to prevent canting. 
Four-inch blocks are fastened to top of 
pole and to ends of buck arms to help 
support weight of 30-ft. arms while 
through bolts, supporting old crossarm. 
are removed. ; 

Transfer of phases from old arm to 
new arm (Fig. 6) is made by lifting 
phase with lift or strain stick in end of 
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blocks which are attached to 4-in. chan- 
nel 42-in. long, clamped to new cross- 
arm. 

After all three phases are transferred, 
the old crossarm is lifted from between 
new arm and poles and slid back to a 
position shown in Fig. 5. When an exact 
balance is obtained the arm is lifted 
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with blocks and swung around to 4 
tion shown in Fig. 3. It is then 
on the new arm and blocks are rem 
After being sure the arm is parallel 
the phases, one end is swung up, 
end is guided clear of phases, and 
old crossarm is allowed to slide is 
clear to the ground. 
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YLE Oil Circuit Breakers 


GIVE GREATER PROTECTION TO YOUR 
LINES OR SYSTEMS BY PROVIDING... 


REATER SAFETY 


to the Lineman 











_ GREATER SAFETY 
» to the Breaker 





THERMAL “SAFETY VALVE” 


Thermal trip acts as safety valve to pro: 
tect breaker from burning up due to 
temporary overloads . . . causes breaker 
to lock out if temperature reaches ap- 
proximately 200° F. 


‘erminals at top of breaker bushings are 
aly exposed live parts. This protects 
3c lineman from hazard of accidental 
ntact when inspecting or working near 
Roe 


10 SHOCK IMPARTED 
O HANDLE 
fandle used to operate the breaker is 


ot directly connected with the operat- 
w mechanism and cannot impart a 


LARGE WIRE SIZE 
TN 


To reduce heating to a minimum, the 
wire size in the Kyle breaker is large. 
This also reduces the IR drop through 
Silos g-) <s ohtaB ill a t-PZ-taeB beet en) 
high resistance faults. 


low to operator. Normal position is the 
pen, safe position. 


Le tt 


he tank is dead and provisions are 
iade for grounding it. The entire top is 
ead and the breaker may be installed or 


PLUNGER IS CUSHIONED 


Plunger is hydraulically cushioned to 
withstand mechanical shock caused by 
lightning surges or direct faults to 
ground. 


INLY ONE HOT SPOT 


stviced with complete safety. Mechan- 
m is insulated from tank. 


go wees 
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10 BOTTOM TERMINAL CONTACTS PREVENT BURNING 


Vith the Kyle Circuit Breaker there is 
o chance of injury to a lineman because 


Special arcing tips, which ride on the 
outside of the upper, movable contacts, 


fa hot terminal at the bottom of the PELE So EU fe) ee Bre eliminate burning of the main current 
Nominal Ratings: 3 to 50 amperes 


Ratings of Kyle Oil Circuit Breaker 


i 


carrying surfaces. The load is always 
carried on clean contacts. 


reaker. Kyle design allows pole mount- i 
Minimum Trip Currents: 8 to 12 amperes 


Ta Gees oe tse @-t-b i ae Interrupting Capacities: 75 to 1200 am 





aga) 
Hl Weight With Oil: 135 pounds 
/hile protection of both life and property are cardinal features three-second closing interval. After the third opening, if the 
f the design of the Kyle Oil Circuit Breaker, it operates in fault is still in existence, the breaker locks out on the fourth 
ich a way as to require a minimum of physical attention. operation. The breaker then remains locked-out until reset 
manually. 


fore than 85% of the faults on a line are of a temporary 


ature. These are generally cleared by the first openingofthe = 74. Kyte Oil Circuit Breaker-is electrically and mechanically 


barra sound. It has a high interrupting capacity and will not fail.in 
he positive, dependable, hydraulic timing of the Kyle breaker protecting the line. The construction assures long life, ease of 
lows a fast opening of the breaker which is followed by a operation and unusual resistance to wear and deterioration. 
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SOUTH MILWAUKEE WISCONSIN 
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NOMOGRAM YIELDS SAG-TENSION RELATIONS’ 


This chart was designed by Detroit Edison Co. engineers, to give the 
relations between loaded tension, span and stringing sag at 60 
deg. F. for moderate spans (up to 200 ft.) and the various types 


of wires used on the system. 


It is particularly 


useful in deter- 


mining the increase over normal sag to be used where the 
tension must be reduced below that with normal sags 


'y Loa 
$s 
oso oO 


’ § 3 


Tension (Ib) - Heav 


s 


To use the alignment chart, requires 
a straight edge to be passed through the 
intersection of span and sag, the proper 
wire type and size on the middle curves, 
and the tension on the left hand scale. 
The results from this chart are not 
strictly accurate but are within a rela- 





Sag at 60 oes. F 


, ig shad 30) tH 


Bi i 


Ha 


tively small tolerance of error and well 
within the accuracy of ordinary field 
measurement of sags. Tension for full 
ice and wind loading (heavy loading) 
and for ice only without wind are given. 

This chart takes the place of a large 
number of individual charts for all the 


: 


cat a aN 


4% Normal 
eae or for services) 


[ 


; ! spene 





wire sizes which would be necessary /« 
greater accuracy but are of no practic 
advantage for field design. 

Examples: — 100 ft. span, No. 2 WP 
wire, tension limited to 900 lb. Sat # 
60 deg. F. should be at least 16.5 in. (nor 
mal sag is 12 im.). 


* All rights to reproduction of this chart are reserved by Detroit Edison Co. 
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ree book tells how to keep CHAPTER HEADINGS INCLUDE: 


xtinguishers in fighting form Sioa ee eh 


KEEPING RECORDS 


ake sure your fire-fighters will always be ready to nip blazes before 
y get out of harid. Regular inspection is the only safe way. 


This new book, issued by Walter Kidde & Company, will help you MARKING THE EXTINGUISHERS 

t up your own maintenance system. It covers all types of equip- > 
nt, gives exact instructions for examining and re-charging. Write INSPECTION OF EXTINGUISHERS 
your free copy today! Just ask for “Inspection and Maintenance « 

First Aid Fire Extinguishers.” VAPORIZING LIQUID EXTINGUISHERS 


CARBON DIOXIDE EXTINGUISHERS 


SODA-ACID EXTINGUISHERS 


: e 
* 


ALTER KIDDE & COMPANY, INC., 140 CEDAR STREET, NEW YORK 6, N. Y, | 
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FOAM EXTINGUISHERS 











NOMOGRAM DETERMINES HOT SPOT RISE 
IN TRANSFORMER FOR SHORT-TIME OVERLOADS 


H. B. Keath and W. L. J. F. Godint Wagner Electric Corp., St. Louis 


This nomogram is useful for calculating the hot spot coil rise 
for transformers operating on heavy duty load cycles of less 
than 15 minutes duration; i.e. for grounding transformers— 
transformers used to start heavy rotating machinery at full or 
partial voltage when the starting period is relatively long and 
for various short-circuit conditions. 


In this nomogram the following quantities are known: 
t = Time in minutes 
6. = Hotspot gradient after t minutes 
6. = Hotspot gradient which would result if load were 
carried continuously 
6, = 0, (1l—e"™"*). 


For values of load “n” expressed in percent of name plate 
rating, values of maximum hot spot rise @; for continuous 
operation are given in Table I, for 55 deg. C. rise self-cooled 
transformers. Similar tables for combination self-cooled and 
forced-air-cooled transformers where (a) self-cooled rating 
is the normal rating and (b) where the forced air-cooled rating 


Table I 
Maximum Oil Rise 

| Ts 
a & | m=2tol m=3.5tol 

| deg. C peeserercyneracnenare se acters” 

i \55 deg. C.\40 deg. C.|55 deg. C.)40 deg. C. 
a of ee 
0) oO 18.7 | 2.45| 13.5 9.0 
10} 80/190 | 12.65) 14.3 9.5 
20 1.52| 19.9 | 13.28] 15.0 10.0 
3, 2.92] 213 | 14.20!/ 16.9 11.3 
| 4.62) 233 | 15.52| 193 | 12.9 
50 6.60) 25.8 | 17.20| 22.4 | 14.9 
60| 8.83) 28.8 19.20} 25.8 | 17.2 
70} 11.3 32.3 21.5 30.0 20.0 
9} 140 | 36.1 41 | 346 | 2.1 
9 | 16.9 40.4 | 26.9 39.6 | 26.4 
100} 20.0 | 45.0 | 30.0 | 45.0 | 30.0 
110} 23.1 | 50.0 | 33.3 51.2 | 34.1 
120} 26.8 | 55.3 | 36.8 56.9 | 37.9 
130} 304 | 60.9 | 40.5 63.7 | 42.5 
40} 34.3 | 66.8 | 44.5 | 70.5 | 47.0 
150} 38.3 | 73.1 48.8 | 77.5 | 51.6 
160} 42.4 | 79.6 | 53.1 | 84.6 | 56.5 
170| 46.7 | 86.4 | 687.6 92.5 | 61.6 
180 | 51.2 | 93.4 | 62.2 | 1008 | 67.0 
190 | 55.9 | 1008 | 67.2 | 109.0 72.7 
200| 60.6 | 108.6 72.2 | 117.5 78.3 
210| 65.6 | 116.2 | 77.2 | 127.0 | $4.5 
220| 70.8 | 1243 | 828 | 136.2 | 91.0 
230| 75.8 | 132.6 | 88.2 | 148.0 | 98.5 
240| 81.2 | 141.1 | 93.8 | 156.0 | 104.0 
250} 86.6 | 149.9 | 100.0 | 165.0 | 110.0 
260| 92:3 | 158.9 | 106.0 | 175.6 | 117.0 
270| 98.0 | 168.1 | 112.0 | 186.0 | 124.0 
280 | 103.9 | 177.5 | 118.4 | 197.0 | 131.0 
200; 109.9 | 187.1 | 125.0 | 208.0 | 138.5 
300 | 116.0 | 197.0 | 131.0 | 219.0 | 146 

i ‘ 

4 
oe 
MONOoa nO Ww + ™ ~ a 


Tirme in Minutes 


is the normal rating, were included by the authors in the 
original paper and are available on request. 


In Table I: 
n = Load in percent of nameplate rating 
m = Ratio of copper to core loss at nameplate rating 
T,= Maximum oil rise / 


In Table II: 
T = Ultimate allowable hotspot temperature 
t= Time 
T = 137°" 


Example for Use of Chart 


Given: t = 7 min. and 6, = 120 deg. C. 

Connect point P with the point corresponding to 7 min. on 
the time scale. Where the straight line intersects the 6,/6, 
seale, read the value 6./6. = 0.904 

Then 6, = 0.904 x 120 deg. = 108.4 deg. C. 


Table [—Ultimate al- 
lowable hot spot tem- 
perature vs. time 


t Deg. C. 

_ Min. 150 

151 

100 13 152 
12 
i 


S 32 
@, / Os 
3 


manos SsSSunwwmaai80©d 


+ From bulletin "Normal and Emergency Loading of Power Transformers" presented by the authors at the 1943 MVEA Engineering Conference. See 
issues of Electrical World, Mar. 18, 1944, page 116; April 15, 1944, page 118; May 13, 1944, page 122; June 10, 1944, page 120; and July 8, 19%, page 
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L-M modern Luminaires quickly and easily convert out-moded light- 
_ ing systems... give maximum visibility over a much wider area... 
eliminate glare. 


M i ne Al R F 6 Because you can secure the benefits of modern lighting without new 
poles, new wiring, you should find out how you can modernize right 
now at little cost, possibly by installation of L-M reflector parts alone. | 


i L-M concealed light source Luminaires are a scientific combination of 

BRI NG OUT-OF-DAT E a reflector and an enclosing refractor element which directs light where 
LIGHTING SYSTEMS it is needed. They are engineered by men with years of experience 
who can show you how you can change over an out-of-date lighting 


system to get the utmost light. | 
P-TO-DATE +a | 


Line Material Company is one of the oldest and largest manufactur- 
ers of street lighting equipment. The L-M line of street lighting is 
complete in every respect—standards, brackets, luminaires, trans- 
formers, control and protective equipment. 

ee ee 


For proper maintenance, L-M offers a complete line of Replacement 

Parts to fit all standard makes of street and protective lighting equip- 

ment—reflectors, sockets, porcelain heads, refractors and globes. 
Mis d teeth tees ein L-M can supply these replacements on short notice. 


modernization. It tells you * + * 
can convert your ‘ ‘ 4 re 
pon! Nae street lighting For full information contact your nearest Line Material sales office or 


system at little cost. write to Line Material Company, Milwaukee, Wisconsin. 





LINE MATERIAL 
STREET LIGHTING EQUIPMENT 


L-M DISTRIBUTION EQUIPMENT INCLUDES: Distribution Transformers + Fuse Cutouts and Fuse Links + Lightning Arresters + Oil Switches 
Pole Line Hardware «+ Line Construction Specialties « Underground Equipment + Fibre Conduit + Street Lighting Equipment 
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Welded Reel Clamp Facilitates Handling 


One of the simplest tools devised 
for handling heavy reels such as used 
for cable, wire and similar material 
consists of a “U” shaped structure of 
arc welded design. 

An interesting feature in the con- 
struction of this lifting clamp is the 
way in which the side pieces were de- 
signed. Although the clamp can be 
slid over the end of a reel, the end 
pieces are fused to the horizontal 
member at a slight angle, thus pre- 
venting the clamp from passing be- 
yond the center of the reel. 

The clamp shown was made spe- 
cially for handling standard 30-in. 
reels, but other similar structures were 
also weld-constructed in the same 
manner to handle other odd sizes of 
wire and cable reels. 





MAIN LONGITUDINAL member is 2 
by 4 in. stock with two short pieces 
welded on each end to form the hold- 
ing jaws. By applying butt weld along 
the outside of the joints and fillet weld 
inside, the unit, designed by engineers 
of Lincoln Electric Co., Cleveland, Ohio, 
was shaped to fit tightly over the ends 
of the reel. Eyelet welded to center 
member is made of ™% in. round stock 


Characteristics of Ozonator Discharge 


Studies of the Ozonator discharge 
made by T. C. Manley, Ozone Process, 
Inc., Philadelphia, and reported to 
the Electrochemical Society at a recent 
meeting have shown that: 


1. The ozonator discharge is inter- 
mittent; during each cycle of alter- 
nating current there are two discharge 
periods alternating with two dark 
periods. 

2. The potential drop during the 
discharge period across the air space 
has a constant plus or minus value 
depending on direction of the current. 

3. During the dark period there ap- 
pears to be no leakage across the air 
spaces, so that the charges accumulat- 


Therrnometer 
s 


+ 20 kv. it § 
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FIG. 1—Water cooled tubular ozonator 
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Electrostatic 
' voltmeter 
Ozonatos &,; z 


Osci/lograph 
connection 
for potential 


Osci/lograph 
connection 
tor charge 





Kilovolts 
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ABOVE — Electrical circuit showing 
connections 

LOWER—Ozonator discharge and spark 
discharge 


ed on the surfaces of the dielectric 
during one discharge period remain 
to influence the next discharge. 

4. An equation has been developed 
which gives the power consumption in 
terms of peak voltage, capacity of the 
dielectrics, frequency and discharge 
potential, 


Ce 
We= £1.Co 0 (en a ie) 
Where W is watts; f, frequency; C,, 
capacity of glass; e,, discharge poten- 


tial across air space, Kv/cm.; em, 
maximum value of secondary voltage; 


Ca, capacity of air space; C, over) 
capacity (1/6 = 1/C. + 1/6, 

5. The discharge potential , 
proved to be proportional to the ,j; 
space, d, and air density and its ave, 
age value is e,/d = 28.6 Kv/cim. at| 
deg. C., 760 mm. } 

In this study both plate and tub, 
type ozonator units were used. Th, 
plate type was made of window glax 
with glass spacers, held together wit, 
a suitable cement. Graphite cle. 
trodes are painted on the outsid 
The tublar unit shown in Fig. | ; 
self-explanatory. In this type the dis 
charge is from metal to glass. 


Novel Slide Rule Used 
for Relay Setting 


A slide rule to assist the relay teste 
and setter has been developed by 1 
D. Oswald and reported in Electrica 
Review. It consists of three fixed 
scales, two slides with proper mark. 
ings, and family of lines representing 
the characteristic tripping curve of the 
relay. Mechanical construction of the 
rule may be completed in half a 
hour. The top scale is graduated from 
100 to 20,000 left to right, ampere 
fault current scale, and is marked of 
from the graduations on the upper 
edge of the slide of a regular 10-in. 
slide rule. The upper edge of the firs 
sliding scale is graduated from 50 to 
1,000 and represents amperes tripping 
current. The upper edge of the bottom 
fixed scale is graduated from 0.1 to 2) 
seconds, time to trip. The 10-in. ruk 
in this case is used inverted so that the 
time increases from right to left. 

To construct the nest of directin: 
lines on the center fixed scale, set the 
first sliding scale on the highest ratic 
of fault to tripping current, usual; 
20 to 1. Make an arrow head on the 
lower edge of the slide to face a con 
venient point on the upper edge of the 
center fixed scale; mark this point 
Reset the first slide to ratio 19 to 1 and 
mark this point on the center fixed 
scale now opposite the arrow head. 
Treat this process down to the lowest ™ 
ratio that is required, usually 1.5 to 1. 

Referring to the relay manufactur 
er’s set of characteristic curves and 
taking the desired one as a basis, read 
off and tabulate the tripping time cor 
responding to each of the ratios used 
in marking off the upper edge of tht 
center fixed scale. Starting from 4 
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When your banker scans 
your Postwar Plans... % 








‘m Will inadequate wiring suggest early obsolescence? 





f 
t 
Y 
le _ @ Poor roofing and plumbing are obvious _for efficient manufacturing. For either or 
he features that label a property a “bad risk” both — adequate electrical wiring must 
for financing. Inadequate wiring,although — come first. 

ig 2 not always so obvious, counts for even Make sure of expansion capacity—peak 
tM! more. efficiency from electrical circuits, service 
x Naturally you want to guard against | equipment. Now is the time to bring these 
early obsolescence—whether it’s a home or important factors into the planning stage: 
A a factory. And of course you want to be — your consulting engineer, electrical con- 
able to take full advantage of all the elec- _— tractor, utility power engineer. 
" trical possibilities ahead ...from finger-tip Unwired planning will cost you a lot 
d home conveniences to latest power devices §_ more than planned wiring. cos 
od 
d 
<t Aufeon HELP BRING VICTORY SOONER . BUY MORE WAR BONDS Vi 
l, eTEX 
: ‘ 
id 
‘MANACONDA WIRE & CABLE COMPANY 
4 25 Broadway, New York 4... Sales Offices in Principal Cities 

fn ype ) 9 f? Pe i Q ) af’ 
Lica Wyoa and Cbbed of Lofy beh Bie Gre AY > AiMed GR ¢ ‘LAKON, 
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It’s no news that the Westinghouse Laundro- 
mat is not for sale today. But selling days for 
laundry equipment are coming. And we think 
that now is the time—for both you and us— 
to get ready for them. That’s why we have 
prepared this portfolio for retailers. 


Home Laundering Guide 
Key to Campaign 


Assuming the responsibility of helping Mrs. 
America with her wartime laundry problems, 
Westinghouse has produced a brand - new, 
up-to-date Home Laundering Guide. Pre- 
pared by the Westinghouse Home Economics 
Institute, it is the most complete work 
of its kind available. 


he This new booklet tells how 

4 to launder everything wash- 
able—how to buy fabrics more 
intelligently—how to make 
clothes last longer. It contains 
the kind of information women 
need right now—the kind they 
will appreciate from you. 





Full-Color Ads 
Feature New Book 


Every month this fall, full-color Laundromat 
advertisements will appear in Life and other 
national magazines. Each advertisement will 
feature a different subject from the Home 
Laundering Guide—how to wash shirts—how 
to care for lingerie—the best way to launder 
table linens. Each advertisement offers the 
new booklet free. 


How You Can Tie in 
With National Campaign 


The portfolio illustrated opposite contains the 
complete promotion for helping retailers to tie 
in with the national campaign. It includes 
newspaper, radio and direct mail advertising; 
full-color posters, a self-help counter display 
and suggestions for using them. Also included 
is a complete Plan of Action. 

Your Westinghouse Distributor has your 
portfolio now. Ask him for it. Put your pro- 
motion to work,as soon as possible, preselling 
now to build sales for later. 





Tune in John Charles Thomas, Sunday, 2:30 EWT., NBC + Hear Ted Malone, Mon. Wed. Fri. 10:15 EWT., Blue Network 

































point directly beneath the oyg 


mark on the upper edge, mark ; 
lower edge with graduations cy 
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3.662 re] 05 
SECONDS TO TRIP 





NEST of directing lines on slide nj 
set for 10 to 1 fault-to-tripping curry 





sponding to the tripping times j 
tabulated, in ascending values fy 
right to left, using a 10-in. inver 
slide rule for this purpose. Conny 
the corresponding graduations on { 
upper and lower edges of the cent 
scale. The nest can be made more di 
tinct by blacking in alternate spac 
The upper edge of the second movin 
slide is marked with an arrow } 
near the right hand end. 

The various slides and parts of ty 
stepped frame are cardboard pieces; 
appropriate width clipped together } 
means of an office stapler. 




















Winch Test on 69 Poles er 
Confirms Inspections fire | 
Recent breaking tests of the plagmme™! 
(chestnut) in an abandoned twen) cc 
six year old line, give an interestiy 
check on the accuracy of ratings, yy" 
inspectors, of the condition of saibug 
poles. The test was made by a mem. -+ 
company of the Pennsylvania Elect 


Oe a eee Ne me ee eee ae ee eee ea ete immmmmmmmmmi 


Association, in connection with a to 
| vised inspection procedure. Cond , 
sions reached, were that “estimlE . 
remaining life,” based on observatiai™ P! 
1 alone, was not satisfactory, and i Ele 
inspection procedure, fortified by 4 A 
gineering analysis of pole load a 


would, to a large extent, result in 
longer life for the pole plant. 








N ‘. ‘ . 
aie oe ‘ae aa on EM Adoption of the revised testing p" p 
ee ac 1 nied sai wal oe a eee cedure brought many questions, agggyess 
ear the Genera ectric radio programs: “‘The G- ir . : ' 
Orchestra” Sunday 10 P.M. EWT, NBC. “The World Today” - requests, for interpretation from 
news every weekday 6:45 P.M. EWT, CBS. pole inspectors. It was apparent 
For additional information write to Section Y842-9, Appliance and e better understanding would res 
Merchandise Dept., General Electric Co., Bridgeport, Conn. if, following examination of poles 
Deltabeston Wires and Cables are distributed nationally by . ere wert 
Graybar Electric Co., G-E Supply Corp., and other G-E Mer- . oer of i TF ag 8 
chandise Distributors. test to destruction in the presen 


the examiners. 


GENERAL @ ELECTRIC ge: :ox:0u0ns24 





of PEA Transmission and Distribution 
mittee. 
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TOUGH 
Compressed air jobs SIMPLIFIED! 


erely by easily moving a Schramm Air Compressor onto SANHAT DO YOU MEAN By THAT 
e job—and touching a starter button—you get all the s\GN »YOUNG MAN ~SEEMs 19 ME 
ompressed air you want—and your construction job THAT SCHRAMM COMPRE SSOR 
comes a cinch! 14 DOING ALL THE WORK a” 
Dn the one hand, Schramm Compressors are rugged, 
bugh “babies”...on the other, lightweight and com- 
act so they can be towed to any job. This means: no job 
too tough—and you get air anywhere you want it! 


ote these Schramm features: 1. Completely watercooled 
» provide ideal performance both summer and winter. 
Electric push button starter. 3. Mechanical intake valve. 

More cylinders and lighter parts. 5. Forced 
ed lubrication. 


plify your construction job by using Schramm Com- 
essors. Write today for list. — 


Me ath) a 
INQ), west cHesterR 
; PENNSYLVANIA 
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“MEGGER™ 


GROUND TESTER 


For Measuring Resistance to Earth of Electrical 
Ground Connections ... 


1. Has its own hand generator; requires no batteries or 


other external current supply. 

Direct-reading in ohms—“like a voltmeter.” 

No calculations. 

Only one set of connections. 

No adjustments or “balancing.” 

Covers a wide range of resistance—0-3 ohms up to 
0-30,000 ohms. 

Unaffected by the exact resistance of the reference 
grounds. 

Unaffected by stray current in the earth—either a.c. 
or d.c. or by polarization or electrolysis. 
Self-contained, rugged and portable. 

Represents only a small fraction of the cost of 
adequate grounding protection. 

As simple, rugged and reliable for ground resistance 
measurements as are our “Megger” instruments for 
testing insulation. 


Write for illustrated Catalog 1645-W describing 
all types of "Megger’”’ Ground Testing Instruments. 


1211-13 ARCH STREET 
PHILADELPHIA 7, PA. 


! FOR SAFETY AND = 7. 
| PROTECTION OF LIFE 
AND EQUIPMENT > 


2 


10. 


*Trade Mark Reg. 
U. S. Pat. Off. 


JAMES G. BIDDLE CO. - 
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| varied from 76 percent to 85 percent 
| of actual. 





' 


' number of poles which broke above 


Accordingly, a section of a 22 ky, 
transmission line, scheduled for tf. 
tirement, was selected for the tey 
and sixty-nine of the readily acces. 
sible poles tested. Eight inspectoy 
were informed of what was to take 
place, and instructed to inspect the 
poles by the revised procedure, by 
to estimate remaining life as they were 
accustomed. The inspection was ty 
determine the remaining effective 
wood at the ground-line from which 
breaking loads were computed. 

Subsequent test procedure was a 
follows: A guy wire, about seventy 
feet in length, was attached to the 
pole two feet from the top, and the 
distance to the ground-line was meas. 
ured. A dynamometer was attached 
to the other end of the guy wire, and 
to the winch line of the truck. In. 
creasing tension was slowly applied, 
until the pole broke. The dynamon. 
eter was carefully read for this break. 
ing load. The vertical angle of th 
pulling line, from the truck to the 
pole, was measured with a transit in 
order to.compute the horizontal stress. 


Some Poles Ignored 


Ignoring the poles, which broke 
five or more feet above the ground. 
line, those which had rotted off sev- 
eral feet underground, and could not 
be discovered by ordinary inspection 
methods, and those which were given 
zero life by one or more inspectors, 
there remain thirty-three tested poles. 
Each inspector was scored on the 
basis of percentage of actual to cal 
culated breaking loads and their aver 
age results for the thirty-three pole 


One surprising feature was the 


the ground-line at relatively hig 
loads. This would be expected of 3 
test involving new poles but it would 
be natural to assume that, after 
twenty-six years of service, the weak 
est part of the pole to be at th 
ground-line. Twenty percent of th 
poles tested equaled, or exceeded, the 
strength of a Class “4” pole, whet 
new. National Electrical Safety Code 
assigns to chestnut poles, when it 
stalled, an ultimate fibre stress of sit 
thousand pounds per square inch. A! 
replacement, for Grade “C” construc 
tion, four thousand five hundred 
pounds per square inch is specified 
and this value was used in predeter 
mining the resisting moment of 
tested poles. 
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NOMINAL LOAD 300 VA, 50/60 CYCLES, MAXIMUM LOAD 340 VA, 50/60 CYCLES, 
115 VOLTS INPUT, 0 TO 115 YOLTS 115 VOLTS INPUT, 0 TO 130 VOLTS 
OUTPUT : OUTPUT 






ith this new model, many smaller communications and FLEXIBLE—New Brush Assembly Facilitates 
dustrial applications can have Transtat's smooth con- Mounting Changes 
ol, high efficiency and ruggedness. An ideal compo- The unique brush arm shaft mechanism provides ease of 
nt, this transformer—type a.c. voltage regulator is change from table mounting to back of panel mounting 
one-half the size and less than one-half the weight or ganging. Die cast brush arm permits quick brush 
the smallest previous TH Transtat. changes, improves heat dissipation and has generous 
brush contact area. Other features include extra wire 
UNIFORM—interchangeable Bakelite Bases insulation and impregnation of core and coil with special 
addition to the well-known Bakelite closeness of toler- synthetic phenolic varnish. For complete details write for 
nce, these bases have insulating barriers between ter- bulletin. 


inals to prevent shorting of leads. AMERICAN TRANSFORMER COMPANY, 178 Emmet St., Newark 5, N. 2 


ot Transformers, Reactors 
i Rectifiers for Electronics 
and Power Transmission 
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® RUBBER POWER CABLES @ VARNISHED CAMBRIC CABLES 


CRESCENT 


BUILDING WIRE 


CABLE 


ENTRANCE 


SERVICE 


CABLE 


SHEATHED 


CRESFLEX NON-METALLIC 


CABLE 


ARMORED 
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Ability to Manufacture 
WIRES and CABLES 


IMPERIAL 


OVER FIFTY YEARS EXPERIENCE 


is the Result of 
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Modern Performance 
from Old Equipme, 


Lightning got into a generator , 
one of the small hydro plants op 4 
Appalachian Electric Power (o, 
tem and grounded a couple of 
stator coils. The machine tripped , 
the line and kept on running with f 
excitation on the field. Result y 
that practically the full generator 
pacity poured into the ground fay) 
and damaged the machine conside, 
ably. 

This was in an older plant in whig 
the equipment, while perfectly sen 











REMOVES excitation from generator 
when machine breaker opens 


iceable, is a long way from mode 
In order to avoid recurrence of suc 
trouble in this and other plants 0 
about the same vintage, of which ther 
are several, acquired as the system 
expanded, the device illustrated in thé 
accompanying picture was thought 
and installed. The hand wheel cor 
trol of the field rheostat was removet 
and replaced by a sprocket over whic 
a chain with a weight on one end 
laid. The other end of the chain! a 
held by a cotter pin passing through 
bracket. To the cotter pin is attached 
a cord running under a pulley and 
to the end of a lever or trigger jus 
over the knee of the toggle of t 
breaker mechanism. , 
Now, when the breaker opens aul 
matically the toggle knee raises tiqgg ™ 
lever, the cord pulls out the cot 
pin, the weight drops, the rheostqgya” 
cuts its full resistance into the feqyred 
circuit and excitation is removed fro 
the generator in less time than ape 
taken to tell it. The chain is simple 
lifted and held off the sprocket wha gi 
manual adjustment of the rheostat #iiRg f 
necessary. 
t 
e 
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.. Ba modern 


geared turbines 
id this2~/OBoil! 


Prevents Rust 


tt has Superior Oxidation Stability 
rbine oil, in addition to lubricating the bearings and 
ot must also lubricate the reduction gears. Actually - 
must meet 2 different kinds of operating conditions: . ae = a 
rific rubbing speeds and heavy tooth pressures of the Today’ F F etliiens sca than a good 
and the high pressures and steam temperatures en- Sed Fie sed ae on tiles of Stel Two OF. 
ed in the turbine itself. The only oil that can do this compli- —_the 2-job oil that prevents rust; has superior oxidation stability. 
bb with efficiency and economy is a 2-job oil . . . one that prevents 


i at the same time resists oxidation to an unusual degree. 
urbo Oil does both. 


good « job it does is evidenced by the outstanding record it is 

g for itself in all types of turbine operation. A record that shows 

the first of its type to be approved as meeting U.S. Navy 

tions. A record that shows it has often succeeded where other 

¢ failed, A record we’d like one of our men to show you. Write: 

Company, Inc., 50 West 50th St., New York 20, N. Y., or 
gh St., San Francisco 6, Calif. 


’ ee 





Commercial 
Industrial 





Residential 
Rural 


Rural Customers Order Lamp Bulbs by Mail 


Farm customers of Wisconsin 
Power & Light Co. no longer have to 
wait until their next trips to town to 
get lamp replacements for those 
empty sockets. Time, travel and 
trouble have been eliminated by pro- 
viding customers remote from town 
with a stock of stamped business re- 
ply cards on which they can indicate 
their lamp needs. The company mails 
the lamps postage free on orders for 
more than six lamps. Cost of the lamps 
is entered on the next electric service 
bill. 

The practice is too new to permit a 
final evaluation of its effectiveness but 
within 30 days after the cards were 
distributed in one company district 


ww 20778 


having 2,500 rural meters, 90 orders 
for 1,114 lamps were back from these 
cards. This is evidence, at least, that 
rural customers needed lamps and ap- 
preciated this “effortless” way of get- 
ting them. 

The cards, a sample of one is re- 
produced, are distributed to farm cus- 
tomers by the meter readers as they 
make their regular rounds. 

A minor “hitch” in the plan devel- 
oped shortly after the cards were 
printed when a Federal excise tax of 
15 percent was imposed on lamps. 
This was met by recalling card stocks 
in district offices and adding a line to 
the card form calling attention to the 
tax. 


Save Time and Trouble—Take Advantage of our 
MAZDA LAMP SERVICE and the PRESENT LOW PRICES. 


Use this handy form for your Mazda Lamp needs. 
Federal Excise Tax g RNB Lick 1s% will be added to Listed Prices. 


WISCONSIN POWE 


D LIGH 


COMPANY. 


Please mail Madza Lamps as indicated below and charge them on my 
next Electric Service Bill. 1 will pay postage if order is less than 6 Lamps. 


Regular Inside Frosted 


Name 


| RFD 


- 1 100-200-300 3 Lite... 





| P.O. 
j -_ 


FARM CUSTOMERS of Wisconsin Power & Light Co. use this stamped business reply 
card form to order lamp replacements by mail 


Post-War “Miracle” Home Greatly Over-Sold 


That the electric utilities and other 
businesses interested in the domestic 
market face a major task in replac- 
ing the expectation in the public mind 
of post-war “miracle” homes with a 
common-sense appreciation of reali- 


130 


ties is indicated by the results of a 
survey sponsored by the National As- 
sociation of Home Builders. 

The survey was conducted in At- 
lanta, Chicago, Columbus, Ohio, 
Hartford, Conn., Houston; Minne- 
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apolis, Pittsburgh, Rochester, \\, y 
and San Francisco, It was ¢. nfined 
to the broad middle class with 
average annual income of $3,()27 anj 
embraced the middle younger age 
bracket. Of the families interviews 
32 percent owned their homes and 
percent were non-owners, but 45 pe, 
cent of the total indicated they ¢,. 
pected to build or buy a home. Th 
great majority, or 68 percent 
pected to build or buy from one 1, 
two years after the war. 

More than half of those intervieye; 
expected to get a six room house with 
two baths, replete with mechanic 
wonders. Yet, they planned to pay a 
average of only $52 per month i 
financing the mortgage. 

Prospective home buyers wer 
asked this question about six pr 
jected developments in _ low-cos 
homes: 

“At the price you intend to pay, 
you believe that any of the following 
‘revolutionary’ changes will be avail 
able?” 

Complete air-conditioning wit 
cooling in the summer as in the mor 
ies was expected by 72 percent, |i 
months after war ends. 













PEG 8 gS 


Electronic Controls Expected 


Electronic controls which will mak 
housekeeping far more simple than ts 
day expected by 81 percent 11 month 
after war ends. 

Extensive use of plastics for plumb 
ing, pipes, bathroom fixtures, wa 
surfaces, etc. expected by 81 percent § 
months after war ends. 

Movable partitions which peri 
the making of one room out of two, « 
vice versa expected by 60 percent 
months after war ends. 

Outside walls which can be opene 
up on a garden or terrace in watt 
weather expected by 54 percent ! 
months after war ends. 

Rooms built as complete uni 
which can be added or removed, 4 
pending on family requirements 4 
pected by 56 percent 8 months aft 
war ends. 

In other words, the overwhelmi 
majority, planning to pay an avers 
of only $52 per month, expect © 
struction features or products whi 
either did not exist in the pre-war ff 
riod, or which were available only 
a minority of home buyers in the hit 
income brackets. 

The most revealing part of the # 
vey (which should awaken every° 


4 


‘ 


; 
















































Time Now to Get This 
EXPERIENCED HEAD 
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| 6 MReconversion Pianning Committee 
. On YOUY \ Preauction Board 
The Personne! and Safety Committees 
ey: tinltoainieiiasiginciaidigsitalinigdicies.. < aaphaeniliis:”.: Venbigiidanadailnadintss ** dalnitanenaniisednctimtapstiiinsicsickdshaia 
2 by 
Consideration of Lighting in connection with reconversion 
plans should be begun during the early stages of such 
wed planning. As the number one production tool, affecting 
vith not only the rate and quality of production, but also em- 
ica ployee safety, health, and morale, Lighting is a subject 
ya deserving of the most thorough investigation, analysis 
. i and specification. 
= Importance of Durability—Careful preparation is | 
m0 essential to the proper Lighting of the seeing tasks in | | 
your plant. Further, it is essential to the procurement 
- of lighting equipment that will operate at maximum | 
efficiency with the minimum of service interruption | 
» do and at the lowest maintenance and replacement cost. 
ving’ | 
- Sustained Lighting Efficiency Essential—In select- | 
ing lighting equipment, you will want to give most | | 
vith careful consideration to the time-proven advantages | | 
si of porcelain enamel units. You will want complete 
i data on the time-proven durability, high reflec- 
| tion and diffusing efficiency and ease of cleaning 
provided by porcelain enamel units. In plan- 
ning, however, it is well to remember that 
important as are these qualities, the deciding 
ak advantage in porcelain enamel is that this type of 
1 to reflecting surface is unequalled in sustaining its effi- 
nth ciency through the years. Being literally glass fused 
on steel, it cannot corrode or deteriorate; it is not 
£ ‘* affected by industrial atmospheres; can always be 
. - restored to its original efficiency by washing with soap 
' i and water. 
nt 
4 How a Lighting Specialist Can Help—There are 
rmif | eg many considerations concerning fixture construction 
¥ fol as well as problems of lighting layout and installation | 
tt that make it most desirable for you tocalluponaLight- | 
ing Specialist for authoritative help, advice, and recom-_ | 
mendations. The services of such an experienced head in lighting are available 
" without cost or obligation. Recommended are the Lighting Specialists from 
your local light and power company or from your Electrical Wholesaler who dis- 
it tributes Benjamin Lighting Equipment. These men are, by training and experience, 
thoroughly qualified to assist you. Also available through these organizations 
uni are the services of the Benjamin Engineering Department as well as the personal 


4 ; assistance of Benjamin Field Engineers. 
; OF 
afte! 


TRADE MARK 


lLéghting Egucawuent 


f Distributed Exclusively Through Electrical Wholesalers 


| 


a Send for a copy of this FREE BOOKLET containing much valuable information on how to obtain best 
UTR uae lighting results. With it will be sent complete information on how you may obtain the-assistance of the 
; Benjamin Field Engineer in analyzing the performance of your lighting and in making recommendations. 


Address Lighting Service, Benjamin Electric Mfg. Co., Dept. K, Des Plaines, Illinois. 
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Awerded to Nosh-Kelvincter DIVISION OF NASH-KELVINATOR CORPORATION 
Coreorotion, Propeller Division Kenosha + Milwavkee + DETROIT + Grand Rapids ¢ Lensing 
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“All SIZES 


of SERVICE 
CONNECTORS— 












4a 
and All TYPES 
You can find exactly the service 
connector you need, in the Penn- 
Union Catalog: Yoke-and-Nut type, 
in a complete range of sizes... 
Service Entrance connectors . 


Service Post and Special connectors 
in wide variety. 





Also ... the most complete line of 
Tee Connectors, Cable Taps... 
Straight, Parallel, Elbow and Cross 
Connectors . . . Bus Supports, 


“en 
Clamps, Spacers ... Grounding fe 
Clamps, Terminal Lugs... prac- ‘(im 
tically every good type. oe 

4 
Leading utilities, industrials, elec- 
trical manufacturers and contrac- ary 
tors have found that “Penn-Union” ‘3m 


on a fitting is their best guarantee 4 
of Dependability. Write for the Ne 
Penn-Union Catalog. 


PENN-UNION 
ELECTRIC CORPORATION 
ERIE, PA. Sold by Leading Jobbers 


— 
PENN- 
ited 


Conductor Fittings 


or ] 
t- 
“ 
io 





to a realization of the damage already 
done by over-selling the public with 
predictions of impractical things to 
come) was contained in replies re- 
ceived to this question: 

“Would you build or buy a new 
home if you could not get any or all 
of the six typical ‘revolutionary’ 
changes in home construction?” 

54 percent said they would not 
build or buy if they could not get 
complete, year-round air condition- 
ing. 

62 percent said “No” if they could 
not get electronic controls which 
would make housekeeping far more 
simple than today. 

53 percent said “No” if they could 
not get extensive use of plastics for 
plumbing, pipes, bathroom fixtures, 
wall surfaces, etc. 

27 percent said “No” if they could 
not get movable partitions. 

37 percent said “No” if they could 
not get outside walls which could be 
opened up on a garden or terrace. 

28 percent said “No” if they could 
not get rooms built as separate units 
which could be added or removed. 


Fluorescent Inspection Device Speeds Textiles 


Fluorescent lighting device de- 
veloped for inspecting fabrics in tex- 
tiles has increased each operator’s 
daily output by 1,000 yards or 20 
to 25 percent; also gives improved 
quality control. 

The unit consists of a wooden box 
four feet long, three feet wide and 
one foot deep, containing eight 40- 
watt fluorescent lamps. The face of 
the box is a large sheet of opal glass, 
which diffuses the light so completely 
it is not possible to tell how many 
lamps are beneath it. Alternate lamps 
may be extinguished to reduce the 
brightness, without causing any 
noticeable shadows on the glass. 

Lamps and ballasts are mounted on 
the back of the box, easily removable 
for servicing. Installation is a simple 
matter of mounting the fixture where 
wanted and plugging the extension 
cord into a current outlet. Standing 
in the “perch”—the textile industry 
machine for unrolling a bolt of cloth 
for inspection—the operator views 
the fabric as it passes and marks the 
cloth where defects are seen. 

The fluorescent device is used for 
inspecting various types of cloth “in 
the gray,” or before bleaching, dye- 
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A further breakdown of the re, 
disclosed that families willing t 
more than $60 in monthly ing 
ments for their homes expected 
most for their money; those in the 
to $60 bracket expected only slig 
less; but even among families wij} 
to pay less than $40 per month, 
one-fifth to two-fifths said they y, 
stay out of the market unless | 
could get the six typical “revolyj 
ary” changes they had been led ty 
lieve would be available in the in, 
diate post-war years. 

In other words, the survey cleg 
indicates that families in the by 
middle income group—the bulk ofj 
post-war market—say they will », 
pone buying a home until the “my 
house” can be purchased at the py 
they are willing and able to pay, 

Because of these alarming impli 
tions, the National Association 
Home Builders has inaugurated ay 
tion-wide missionary campaign 
destroy the illusion of the “mirg 
house” and to project in its play 
forthright picture of the attract 
practical “Home of Tomorrow.” 






























FASTER and better inspection of 
tiles resulted from use of new } 
crescent inspection device, develop 
by Sylvania Electric Products’ oom 
neers and utilized first by Verney 

at Manchester, N. H. " 
ing or printing. It displaces the! 
former inspection methods—view! 
the cloth stretched across the face’ 
a window opening on the north ji 
the sake of the relatively even “0 








When paper is given opportunity to become part (or all) 
of a product, frequently improvements result, critical and 
costly materials are avoided, production improves, costs 
drop...and these advantages become a “beckoning finger” 
to new and broader markets. 


Mosinee Paperology aims to aid manufacturers to “make 


the most of paper”. Mosinee Paperologists are paper 


technicians equipped with scientific facilities and experi- 
ence for engineering specific properties into paper, to meet 
essential product specifications. Paper requiring a combin- 
ation of high bursting strength, great tear and tensile 
strength, good pliability, water repellency, freedom from 
wicking, controlled density or many other properties, can 

be engineered by Mosinee... and can 

be adapted efficiently to your produc- 





tion setup by Mosinee Paperologists. 


For immediate or postwar adaptations 
of Paperology contact Mosinee. 


Please address 


your letter 


TVS eRe ii 


ee ae ° eee ee 
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Single-phase sine 
Transformers 

Conventional Single-phase Distribution oun 

, Transformers are available in capacities ‘bl 

from 114 to 500 Kva, in voltages up to pbie 

66,000 volts. TI 

Illustrated are small Conventional Single- here 

phase Distribution Transformers typical of ploy’ 


voltage ratings of 2400, 7200 or 13,200 to 
120/240 volts. From left to right they are 
Type KL (pocket mounted HV bushings), 
and Type CL (cover mounted HV bush- 
ings) representative of sizes 11/2 to 50 Kva, 
and Type KL (with tubes) representative of 
sizes 75 and 100 Kva. These conform to 
EEI-NEMA Standards. 


ond 





el 
Moloney Conventional Distribution Transformers are widely used on utility i 
distribution systems and in industrial lighting and power applications. Pa 


All transformers are of core type construction and are provided with liberal 
oil ducts exposing the maximum amount of coil surface to the liquid thereby 
improving the cooling of the windings and increasing the life of the insulation. Se 


The windings are designed with insulating materials so distributed, as to keep 
the electrical stresses at a minimum. The insulation level is uniformly high, 
reducing the possibility of damage resulting from lightning surges. Bushings 
are coordinated with the winding insulation level so that in event of a surge 
the bushings flash over before the windings are damaged. 











Secure the advantage of over 47 years of specialization in the manufacture of 
transformers by specifying Moloney transformers for your next installation. 


Three-phase 
Transformers 


Conventional Three-phase Distribution 
Transformers are available in capacities 
from 10 to 500 Kva in voltages up to 
66,000 volts. 


At right are illustrated small Conven- 
tional Three-phase Distribution Trans- 
formers of Moloney Type TCL design 
which includes cover mounted HV bushings 
and sidewall mounted LV bushings. The 
transformer on the left is typical of sizes 
10 to 3714 Kva. The transformer on the 
right equipped with cooling tubes is typical 
of sizes from 50 to 200 Kva. These are also 
available in Type TKL having pocket 
mounted HV bushings and sidewall 
mounted LV bushings. 


| MOLONEY CONVENTIONAL DISTRIBUTION TRANSFORMERS 








MOLONEY ELECTRIC COMPANY. ST.LOUIS, U.S.A. 


SALES oOrrices8s 











Alexandria, Va............. 401 Doni Bldg. Derroi : {16125 Grand Ri e NewYyY MW iss ices svckenuc $5 Liberty Street 
ME a ss écesnbncca 217 weed. Ss. W. * _- Be (744 New Cencet Bide as ae bithcdeusbonta $03 Sunderland Bids. 
Birmingham, Ala......1814 First Aveaue, North Gtand ee Mich...... Po + a roy Pittsburgh, Pa.......... . 2+ +-837 Oliver Bldg. 
OEAE, Wi Vaicccesdcscecece 201 Union Street. i tisnerolic Ind... on RovnercltBidg, Portland, Ore.......... 1233 N. W. 12th Avenoe 
Besten, MaGiiicss -sevescones Statler Office Bidg City Mo...-:.+.sc«++e624 Dwight Bide. Se. Toate, Mc cceccsens $390 Bircher Boulevard 
Chadione, He Giccccvssiccees 124 Brevard Court Kaosville, Tesa. So eae HarrillJHills Sale Lake City, Utah.......... -314 Kearns Bldg. 
Chicago, IIL........... 100 West Monroe Street Los Angeles, Calif......-........- 124W.4th St. Sam Francisco, Calif............ 420 Rialto Bids 
ties Wale es. oncscsesannct 709 Thomas Bidg. Minneapolis, Minn.....643 Midland Bank Bldg. Seattle, Wash..........- $32 First Avenue, South 
Denver, Colo............... 612 Insurance Bldg. New Orleans, La..........+++- 428 Balter Bidg. Shreveport, La............--- 630 Spring Avenve 
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sht.” and across a horizontal, flat 
sd using incandescent lamps. 

The “window” type of inspection is 
nsatisfactory because the quantity 
d quality of natural light varies 
uring the hours of a day, and even 
ore because of weather and the 
hanging seasons. It also is a bottle- 





eck in war production because 
ound-the-clock inspection is impos- 
ible. 


The incandescent lamp apparatus 
creased the fatigue factor for em- 
lovees because of heat and glare 
onditions, and where flat-bed tables 
ere used, operators complained of 
ramped and stiffened muscles. The 
ew device is easily set up in a slant- 
ng position. 


ells Employees How 
They Serve in War 


If they had been asked, probably 
|| the employees of the Dayton Power 
i Light Co. would have said they 
new that electricity was being used 
by the U. S. Army Air Forces at 
Wright Field. And probably some of 

em would have said they knew the 
ompany they worked for supplied 
hat electricity. But not many of them 
ould have been able to say how much 
or how little their company’s product 
as used; what important services it 
performed; how vital a part it played 
n making our war planes fly faster 
and farther and hit harder than those 

f our enemies. 

To acquaint employees with these 
matters and thus to give them appre- 
iation of their own value in the great 
flort of war, the company obtained 
from the Material Command A.A.F. a 
tory telling the uses of electricity at 
Wright Field. Huge motors driving as 
nuge fans to hurl air at hurricane 
peed through wind tunnels for study 
of performance of plane components 
and models. Dynamometer test of 
werful airplane engines. The knife- 
edge accuracy of electrical methods in 
analysis and tests. These and other 
aspects of the use of electricity in 
warplane development were covered 
in the story. No Dayton Power & 

« MpLight worker who read that story in 
- i Forward,” the company’s employee 
| Be agazine, could help but feel that he 
| BB she served and shared in the big job 
of winning the war. This exclusive 
feature was printed in a magazine 
dedicated to employees of the com- 
pany in the armed services. 
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That Vitally Needed 
UTILITY BODY 


If You Have a New or Good Used 
Chassis “AMERICAN” Can Supply a 
Limited Number of:... 


(Model 4551) 


Line Construction Bodies (Models DPL and DT) 
Service and Meter Bodies (Model 4460) 

Street Light Patrol Bodies (Model 4671) 

Telephone Rural Installation and Maintenance Bodies 


@ Revolving Aerial Ladders (Model 4644) 
@ General Utility Compartments (Model 4804) 


Appreciating the real need by many 
Utilities for additional Utility Bodies 
and equipment to keep up with the 
extra demands on the maintenance and 
construction crews American has been 
able to set up a limited schedule to take 
care of these requirements. 


However, as the majority of our pro- 
duction is still for the United States 
Armed Forces, and our civilian schedule 
is limited we advise early action — 
Write, Wire or Phone (GA 3160) 
for details. 


5, 1944 





COACH & BODY CO. 





PUBLIC UTILITIES EQUIPMENT FOR MOTOR VEHICLES 








Sealing Machine 


Sealing machine with molding attachment: !/, 
HP motor; gas pressure 13" water column; 
air pressure 3 Ibs. per sq. in.: production 450 
lamps per hr. Eisler Engineering Co., New- 
ark, N. J. 


Machine reported automatically to give 
a solid connection between base and bulbs. 
A barrell-cam mechanism provides an inter- 
mittent motion of the lamp-loaded rotating 
table and an endless chain driven gear 
combination keeps the bulb holders re- 
volving around their axis. Double decker 
burners supply heat for stem-to-bulb seal- 
ing. Each time the bulb comes into the 
molding position, during the rest phase of 
the indexed spider, a spin-stop-arrangement 
interrupts the revolving motion and the 
tongs of the attachment-form a mold around 
the soft bulb neck. A cam actuated econom- 
izer admits air into the bulb during this op- 
eration. It is said the operator merely takes 
out finished lamp and inserts a new stem 


and bulb. 


Print Dryers 


B-8 table type continuous dryers, two sizes 
26 in., 14 amps. at 110 v. or 7 amps. at 220 
v., 40 in. long, 28 in. wide: 44 in. 23 amps. 
at 110 v. or 12 at 220 v., 58 in. long, 28 in. 
. Peck and Harvey, Manufacturers, 4327 
ison St., Chicago 4}, Ill. 


Dryers are said to be equipped with va- 
riable speed drive motors and controllers 
which permit speed changes over a range of 
from 6 in. to 3} ft. per minute. Stated appli- 
cable to both blue prints or black and white 
prints, 
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Gravity Feed Oiler 


Oil-Rite gravity feed oiler; capacity % oz. to 
18 oz.; pipe thd. sizes '% in. to 4 in. Oll- 
Rite Corp., 3466 S. 13th St., Milwaukee, Wis. 


Oil feeder with Lucite reservoir and un- 
breakable sight in shank permitting visi- 
bility of oil flow through the drip nozzle. 
Bottom of reservoir is said to be designed 
so that foreign matter will tend to settle 
lower than the oil intake part. Can be taken 
apart for cleaning by removing the hexagon 
lock nut. Glass reservoir and sight used in 
locations having temperatures in excess of 
150 deg. F. 


Oil Hole Finishing 


Ua 


: 





Elek-Tro-Cut Three-M-ite Cloth Reinforced 
Spiral Wound Strip: diameters 1/16 in. to 
4 in.; lengths 12 in| max.; Minnesota Mining 
and Manufacturing Co., Saint Paul, Minn. 


Reinforced spiral wound strip available 
in a wide variety of grits. Is reported usable 
for finishing an oil hole or an opening that 
has caused a finishing problem. 


Gas-filled Thyratron 





Type CE-305 gas filled thyratron: 4 pin base; 
max. peak inverse rating !,700 v.; d.c. output 
2 amp. Continental Electric Co., Geneva Ill. 


Gas filled thyratron said to be suitable 
where large temperature changes are in- 
volved and applicable for use in resistance 
welder control, motor control and controlled 
rectifiers. 





Testing Machine 














Portable Tensile and Guided Bend Weld Teg. 
ing Machine; Air Reduction Sales Co. 0 £& 
42nd St., New York 17, N. Y. 


Machine reported to operate on { 
principle of the hydraulic jack. Hand , 
erated pump transmits pressure to { 

lunger. Maximum direct load is 40) 
Ibs., but it is stated that the use of reduce 
sections permits tests on metals of 150, 
psi. or higher tensile strengths. It is » 
ported that the machine will perform thy 
weld tests—reduced section transverse te. 
sion test, guided bend test (a complete |} 
deg. base or root bend), longitudinal a} 
weld metal tension test (0.505 in.) 


. Tester 





Model 314 Tube Tester: filament v. from |.! 
to 117; 4/2 in. rectangular meter; poor-good 
scale: size 14% in. x 13 in. x 6 in.; wt. '2%/ 
ibs.; Radio City Products Co., 127 W. 26th 
St., New York, | N. Y. 


Model said to test octal, loctal, bantam 
junior, miniature, midget and all acom 
tubes. Individual connections for each fle 
ment. Reported to have lever type switch 
controlling each tube prong. Double fused 
plug protects the transformer. 


eee 


BUYING ELECTRICAL EQUIPMENT?— 
McGraw-Hill’s Electrical Buyers Reference 
is a convenient place to look first {0 
manufacturers’ product data, names a 
addresses. 


TT 
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Hubbard Autogaps are absolutely unaffected 
by moisture. Exhaust ports are designed so 
that rain cannot enter. The all-important fibre 
valve element is also unaffected by moisture 
content in the air or actual wetness. Due to 
these planned characteristics there is no need 


g 


Bek 


PITTSBURGH. . . OAKLAND 4 


S REY uy [ 


for sealing Hubbard Autogaps and relying on 
the permanence of the seal. 

Inquiry indicates that engineers have shown 
greatest interest in the elimination of moisture 
from lightning arresters and consequent faulty 
operation. Rain or shine, use Hubbard Autogaps! 


CALIFORNIA . , . CHICAGO 











@ The Time-Current Character- 
istics provide protection for 
equipment and also service on 
the line. 


They are timed for the high side 
of transformers and can be co- 
ordinated with load, fault cur- 
rents and circuit breaker settings. 


Hi-Voltage Fuses are built in Standard, Heavy Capacity, 
and the Extra Heavy Capacity size with a rupturing 
capacity of 1,000,000 KVA. 
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TECHNICAL LITERAT) 


New Standards of The American Iny 
of Electrical Engineers (33 Wes 
Street, New York) 


Recommend Practice for Electrica) J), 
lations on Shipboard. AIEE Stay, 
No. 45. Revised Jan. 1, 1944, 2 », 
price 50 cents. 


Report on Guiding Principles fo, 
Specification of Service Conditions 
Electrical Standards. No. 1B. App. 
May 23, 1944. 4 pages. 


Lightning Arresters for A. C. Powers 
cuits. No. 28. Approved Apri] 23, 
13 pages, price 30 cents, 


Capacitance Potential Devices ang 4 
door Coupling Capacitors. No. 31, 
ary 1944. 11 pages, price 30 cents 


Graphical Symbols for Electronic p 
Z32.10-1944. 8 pages, price 20 cent 


Guiding Principles for the Selectig, 
Reference Values for Electrica! sg 
ards. No. 3. October 1943. 9 y 
price 30 cents. 


Industrial Control Apparatus. No, 
March 1944. 20 pages, price 50 cents 


“Plastice—The Pressure Processing 
Synthetic Resins” was prepared esped 
for post-war planners considering plast 
Written in a manner that can be «& 
understood by those with little or no« 
ciation to the plastic’ industry, it desq 
materials, processes and equipment § 
most types of plastic product product 
Copy of bulletin 4404 can be secure 
writing The Hydraulic Press Mfg 
at Mount Gilead, Ohio. 


Welding Anti-Spatter Fluid—Engine 
bulletin, describing the practical 
scientific tests made to determine 
effects of using an anti-spatter fluid 
welding. Contains a concise report of 
process used by a large meta! fabricat 
to reduce mill scale formed during m 
malizing. Suggests a method of keep 
welding jigs free from spatter. It 
contains laboratory reports (illustrat 
on tests for determining weld stren 
and weld soundness. Of particular inw 
est is a report concerning the suppress 
of fumes during welding. Obtain 
from Midland Paint & Varnish Co., Cis 
land, Ohio. 


Thermoswitches-——-A 44 page booklet 
taining descriptions, drawings, and pix 
graphs for both temperature and press 
control apparatus. One section is é 
voted to a description on “The Selecti 
and Application of Thermoswitches.” 
section is illustrated with actual temp 
ture charts and diagrams to illustrate 
basic principles involved in temperatt 
regulation. Copies may be obtained 
writing on company letterhead to Fen 
Incorporated, 200 Pleasant St., Asha 
Mass. 


Alarm Systems—Fire Alarm Sign 
Systems——Bulletin 1044 published 
Faraday Electric Corp., Adrian, Mich. 
a 40 page treatise on a c. and é 
systems. Included are descriptions 
method of wiring boxes, bells and ho 
Concludes with six pages of definitions 
terms used in this type of installation 


Maintenance Instructions for Air Cird 
Breakers—Publication ABC/M is 4: 
page booklet dealing with conte 
mechanisms, curves for oil dashpot # 
lag, under-vultage release, d. c. reve 
current release, and shunt trip. Co? 
are available, gratis from J. G. 5/4" 
& Co., Ltd., 82 Victoria St., Westmins! 
London, on application by quoting 
serial number given on the name plate 
any existing breaker. 
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CAUSING WIRE-FAILURES? 


THE ROCKBESTOS CONSTRUCTION THAT 
PROVIDES LONG WIRE LIFE 
Rockbestos A.V.C. Power Cable, above, and similarly insulated Motor 
Lead Cable (Underwriters’ and Nat. Elec. Code, Type AVA) has a 
maximum operating temperature rating of 110°C. (230° F.) and this 
permanently insulated construction: 


1 The conductor is perfectly and permanently centered in helically 
applied insulation. 


2 Felted asbestos insulation, impregated with heat, flame and moisture 
resisting compounds, withstands conductor heating overloads and won't 
dry out, bake brittle or burn. 


3 Lubricated varnished cambric for high dielectric strength and added 


moisture resistance, protected from heat, flame and oxidation between 
two felted asbestos walls. 


4 Outer felted asbestos wall, also impreganted with heat, flame and 
moisture resistant compounds, serves as an effective barrier against high 
ambient temperatures and flame. 


5 A tough, rugged asbestos braid, resistant to heat, flame, moisture, 
oil, grease and corrosive fumes. 


One of 122 different wires and cables developed for severe operating condi- 
tions by Rockbestos. 


WON'T bake brittle, bloom, burn or rot — resists moisture, oil, grease and fume 


Install ROCKBESTOS A.V.C. for 
trouble-free wire Performance 


If you are having repeated wire-failures in electrical circuits that run 
around furnaces, lehrs, kilns, steam tunnels, soaking pits... places 
where wire insulation is exposed to excess heat, moisture, corrosive cos 
and other destructive elements ... then install Rockbestos A.V.C.— 
the wire with the permanent insulation and a maximum operating 
temperature of 230° F. 
Rockbestos A.V.C. stands up where other wires fail because itspermanent 
asbestos —- varnished cambric insulation and heatproof, flame-proof, 
moisture-resistant asbestos braid won’t bake brittle, dry out, crack, 
bloom, rot or swell under heat, vibration, alkalies, oil, grease or 
corrosive fumes. 
Prevent repeated wire-failures and equipment shut-downs .. . wire 
all “hot-spot” locations with Rockbestos A.V.C. 122 standard construc- 
tions are available to fit practically every service requirement. When 
inquiring or ordering, ae furnish CMP allotment number or 


symbol and certification. For complete information and samples, write 
nearest branch office or: 


eo Rockhestos Products Corporation, 954 Nicoll St., New Haven 4, Conn. 


ROCKBESTOS A.V.C. 


The Wire with Permanent Insulation 


YORK, BUFFALO, CLEVELAND, CHICAGO, PITTSBURGH, ST. LOUIS, LOS ANGELES, SAN FRANCISCO, SEATTLE, PORTLAND, ORE. 
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Three Appointments Made 


in G.E. Motor Division 


Three appointments in General Elec- 
tric Co.’s motor division have been an- 
nounced, Elliott Harrington has been 
named manager sales of a newly formed 
integral-horsepower, alternating-current 
motor section, located in Schenectady, 
which includes all such induction 
motors now manufactured in Lynn, 
Schenectady and Oakland Works. 

J. T. Farrell has been named manager 
sales of the newly formed integral- 
horsepower direct-current motor sec- 
tion, also located in Schenectady. with 
commercial responsibility for all such 
motors and generators now made in 
the company’s Lynn, Erie, and Fort 
Wayne plants. 

D. A. Yates has been appointed as- 
sistant manager sales of both sections 
in charge of Lynn motor sales group. 
and will be located at the Lynn ( Mass.) 
River Works. 

Mr. Harrington for the past two and 
one-half years has been manager sales 
of Schenectady induction motors. Pre- 
viously he held positions as commercial 
engineer, western sales manager and 
manager sales of the company’s air con- 
ditioning and refrigeration department 
in Bloomfield. He entered the G.E. 
test in 1926. 

Mr. Farrell entered the company’s 
test in 1928, following graduation from 
Texas A. & M. During the next two 
years he was head of induction motor 
test and a member of the test engi- 
neering section. From “test” he was 
transferred to the industrial control sec- 


J. T. Farrell 
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E. Harrington 











tion of the industrial department and in 
1931 to the motor division. In 1936 
he was placed in charge of the direct- 
current motor group, the position he 
held until his present appointment. 

A graduate of the University of Okla- 
homa, Mr. Yates entered the company 
“test” course, became associated with 
the machinery manufacturing section 
and then was transferred to the motor 
division. He was assigned to handle 
single-phase motor business until he 
was placed in charge of Lynn motors 


in 1942. 


> James E. Averett has resigned as 
sales manager of the Savannah Electric 
& Power Co. to become president and 
general manager of the Savannah 
Printing Co. Mr. Averett had been asso- 
ciated with the Georgia utility for 
many years. 


> Dr. Witttam BuiumM, chief of the sec- 
tion of electrochemistry, U. S. Bureau 
of Standards, has been made the recip- 
ient of the Edward Goodrich Acheson 
Medal and Thousand Dollar Prize of 
the Electrochemical Society. Dr. Blum 
has contributed substantially to the 
standardization of electroplating meth- 
ods and of plating formulas. He has 
been identified with the Bureau since 
1909 and for a number of years was 
closely associated with Dr. W. F. Hille- 
brand, former chief chemist of the Bu- 
reau. The formal presentation of the 
award will take place at the fall con- 
vention of the Electrochemical Society 
at Buffalo, N. Y., in October. 





D. A. Yates 


Utility Assigns Broade: 
Duties to J. T. Kimbgl] 
John T. Kimball has been el, ted g 


vice-president and director of New Yori 
Power & Light Corp., Albany, \. y 
He was also recently elected — yicg. 
president of the Central New Yoh 
Power Corp., whose headquarter: are y 
Syracuse. 

Since 1932 Mr. Kimhall has been ra}. 
and valuation engineer for the com. 
panies in the Niagara Hudson Povo, 
Corp. system and has maintained }j 
office at Buffalo. He will continue t 
act as a consultant for the companies 
in the western division of the Niagar 





Hudson System. Upon assuming his 
new and additional responsibilities with 
the New York Power & Light Corp. and 
the Central New York Power Corp. o 
July 1, Mr. Kimball moved from Bu. 
falo to Syracuse. 

A graduate of the University of Wis 
consin, Mr. Kimball served as valuation 
engineer with the Bell Telephone Sy 
tem at Chicago, from 1914 to 1915 and 
for the next two years was a staf 
engineer with the Wisconsin Railroad 
Commission. From 1918 until joining 
Niagara Hudson in 1932, Mr. Kimball 
was associated with Ford, Bacon 4 
Davis, Inc., New York. 


> P. W. Ross, for the past five years 
executive assistant to the president 0 
the Indianapolis Power & Light \. 
has resigned his position to become 
assistant to the president of the Coc 
Cola Bottling Co. at Indianapolis. M 
Ross has been connected with the elec 
tric industry for 19 years, starting # 
a power salesman with the Indianapolis 
Power & Light Co. after graduating 
from Purdue University in 1925. h 
1927 he was made assistant super 
tendent of the engineering department 
In 1930 he became assistant secretary 
treasurer and general manager of tit 
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ITAL UNITS ARE C-D INSULATED 


HESE VULCOID Bushings 
sed as generator Lead Bushings 
_,. must be strong ... good elec- 
trical insulators . . . and resist 
12 [carbon deposit from arcs. 
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THIS DIAMOND FIBRE 


part is a switch gear baffle plate 
support. It must be a good insu- 

lator . . . must be mechanically 
, strong and must be readily 
fabricated. 











Many hundreds of C-D insulating parts are 
used in our Naval Equipment. C-D insulating 
materials are engineered to meet specific elec- 
trical, mechanical and thermal problems... 
Booklet GF gives techni- 
IS DILECTO Dynometer Terminal Board must CAL NSO Oe ae 


ve high stable electrical insulating properties even terials....Send for your 


high humidity . . . must engrave readily and must 
Strong. 






copy today! 






DISTRICT OFFICES: New York - Cleveland - Chicago - Spartanburg, S. C. 
ai 44 West Coast Rep., Marwood, Ltd., San Francisco - Sales Offices in principal cities 
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Established 1895.. Manufacturers of Laminated Plastics since IQII—NEWARK 15 - DELAWARE 
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IT REALLY PACKS 
A WALLOP. eee 





THAT GIVES FIRE A FAST ko/ 


If there ever was a time when America could not afford to risk 
destructive fires around power production equipment, that time 


is NOW. 


That’s why you see PLUS-FIFTY DUGAS Dry Chemical on 


duty in so many vital spots today. 


PLUS-FIFTY DUGAS DRY CHEMICAL 
STOPS FIRES FASTER! 


Immediately on hitting fire (whether 
electrical or flammable gases or 
liquids) PLUS-FIFTY DUGAS Dry 
Chemical releases fire-killing gases 
—smothers fire speedily. Safe to use 
because of its long-range effective- 
ness and because it is non-toxic. 


Approved by Underwriters’ Laboratories and 


Factory Mutual Laboratories. 


4 showing character- 









PLUS-FIFTY DUGAS Dry Chem- 
ical is harmless to everything except 
fire! 

For priority facts regarding 
PLUS-FIFTY DUGAS Dry Chem- 


ical and DUGAS Fire Extinguishing 
Equipment, write us today. 


CHART 






istics of all types of 
approved hand fire 
extinguishers sent 
free on request. 


MODEL 150 
WHEELED 
EXTINGUISHER 


DUGAS ENGINEERING CORPORATION, MARINETTE, WISCONSIN 


OWMED AND OPERATED BY ANSUL CHEMICAL COMPANY 
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| Kohlhepp Assumes Duties 


| Service Corp. since 1938, was recenf 
| named general manager in addition 
| his duties as vice-president. Mr, Kg 


| » Duptey Sanrorp has joined the ge 
| eral office staff of the Union Electr 


| and will assume such other executy 


' . *.1 } 
to Canada after seven years with l 


| ant to H. A. Cooch, vice-president am 
| manager of sales, at the Westinghow 
| head office in Hamilton. 


| > Wituam J. 
| elected president of the Electr: Meta 
lurgical Co. of Canada, Ltd.. 











Mooresville Public Service (©... a « 
sidiary of the Indianapolis Power 
Light Co., and assumed his duties 
assistant to the president of 1 \« Ing; 
apolis Power & Light Co. in 1939. 4 
was a member of the board 0) direey 
of the Indiana Electric Ligh Asgogj 
tion and secretary for the Cow :nittee 
Co-ordination of Power for th» Indi, 
area. 
























As General Manage 










Charles E. Kohlhepp, vice-presid 
and controller of the Wisconsin Py} 














hepp will assume duties formerly q 
signed to J. P. Pulliam, who will « 
tinue in his present position as preg 
dent and member of the board of dir 
tors of the Wisconsin utility. The ne 
general returned — recent 
from Washington where he car 
through important details for the WP] 
Mr. Kohlhepp has been with ¢ 
utility in various capacities since 19) 
working at all times in the Milwauk 
office where he has been active in tAp is 
affairs of the Wisconsin Utilities 4 
sociation and has served on various cor 
mittees of the Edison Electric Institut 

Concurrently with Mr. Kohtlhepy 
appointment as general manager. H 
Taylor, treasurer of the company. wa 
made vice-president and treasure: 







































manager 


) 


Co., St. Louis, Mo., with the title ¢ 
executive assistant. He will assist t! 
vice-president in charge of operati 


duties as will, from time to time, | 
assigned. 


P Wim B. Skevton, president 4 
Central Maine Power Co., was recent 
awarded the degree of doctor of la 
by Bates College, Lewiston. Me. 


PL. F. A. Mitcuett, a former execulit 
of Canadian Westinghouse, has retumeg 


Westinghouse Electric & Manufactu 
ing Co. in Pittsburgh. He will be ass 


PriestLey has be 


Mich oe 
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How a film 
0025” thick 


adds years 


of life 
TO BOILERS 





PEXIOR...a technical protective 
ating for mechanical equipment 


n impenetrable barrier against water, 
ich will add years of life to new boilers 
i provide added service from old 

ers...is available to you in APEX- 
IR NUMBER 1. Two coats of this high 
bperature water and steam resistant 

ot, measuring .0025” in thickness, 

resist wear and corrosion over a 
g period of time. And it is renewable 
applying a single coat when needed, 
sibly once in two to three years. 


Inder average conditions, and when 
er deposits, if any, can be washed 
yn or removed by means of a light 

or wire brush, the coating may 
for several years. A single make-up 
intenance coat is generally necessary 
+ mechanical cleaning with a sharp 
ing head, 


fo 


7. 


APEXIOR is brush-applied by hand 
or power-coater. It is easily renewed. 


Painting boiler metal with APEXIOR 
is recommended by boiler insurance 
companies. And many manufacturers of 
turbines coat shafts, rotor bodies, and 
frequently interiors of casings with 
APEXIOR before shipping to customers. 


Hundreds of operators have used 
APEXIOR NUMBER 1 for years as an 
economical means of boiler mainte- 
nance. Recently, many more have adopted 
APEXIOR as a guarantee of longer life 
for metal that cannot be replaced. They 
discovered that boilers nearing the end 
of their life, if able to p&ass inspection 
and a hydrostatic test, could be APEX- 
IORIZED for years of extra service. 


AACE A OS Wb 


of America 
ee LPL Tozs hm 


STATIONARY BOILERS, LOCOMOTIVES AND STEAMSHIPS 


Office: HYDE PARK + BOSTON 36, MASS. - 


HOW TO GET PEAK PRODUC- 
TION WITH PEAK PROTECTION 
Write today for bulletin 1290 
(Industrial) or 1305 (Marine) 
describing APEXIOR in detail. 


APEXIOR is used by such rep- 
resentative organizations as 
these: 

The Detroit Edison Co. 
Gulf Shipbuilding Corp. 
Curtiss-Wright Corp. 
Louisville Gas & Electric Co. 


American Smelting & 
Refining Co. 


National Biscuit Co. 
Union Carbide & Carbon Corp. 
Secony Vacuum Oil Co. 
Carnation Co. 

Illinois Central R. R. System 


A Peacelime Plus « « « 4 Wartime Must 


RECOMMENDED BY ALL U.S. AND CANADIAN BOILER INSURANCE COMPANIES 


Branch Offices: ATLANTA +» CHICAGO - NEW YORK ~+ DETROIT - PHILADELPHIA 


ring Sales Representatives — Pittsburgh, Cincinnati, New Orleans, San Francisco, Los Angeles, Portland, Seattle, Phoenix, Denver, 
Salt Lake City, Dallas, Houston, Vancouver, B. C., Montreal, P.Q., Havana, Cuba, Honolulu, T. H., 


Marine Dept., 114 Liberty Street, New York City, N. Y. 
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Than “Carry the Load” 


on Typical Rural Lines ..... 
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Oiiieins experience shows that the average loads on rural taps and 
branches do not exceed one kilowatt per mile. @rapo Steel Conductor will 
carry these loads, under normal operating conditions, with a voltage drop 


of less than 3%. 


This fact may be determined by 
calculating the voltage drop of a 
typical line. Let’s consider a single- 
phase, 6900-volt line (with 0.90 
power factor) using No. 6 B.W.G. 


@rapo HTC.-130 Stranded (3-wire) 
Steel Conductor. The line is to be 9 
miles long with a uniformly distrib- 
uted load of one kilowatt per mile. 


To determine the kilowatt-miles, you 
multiply 9 miles (length of line) by 9 kilo- 
watts (one kilowatt per mile for 9 miles). 
The result is 81 kilowatt-miles. 


When a load is uniformly distributed 
along the line, the kilowatt-miles will be 
twice the kilowatt-miles for a load con- 
centrated at the far end. 


The 81 kilowatt-miles, in the ex- 
ample above, divided by 2 is 4034 
kilowatt-miles. The accompany- 
ing table, based on kilowatt-miles 
with the load concentrated at the 
far end of the line, shows that 
for a 6900-volt single-phase line, 
with 0.90 power factor, the volt- 
age drop for 40 kilowatt-miles is 
2%. The voltage drop for 4034 
kilowatt-miles will be approx- 
imately the same. 








Write for your copy 
of this Engineering 


Manual 





Kilowatt-miles of 6900-volt Single-phase 
and 12,000-volt Three-phase Circuits, 
No. 6 B.W.G. @Crapo HTC-130 Stranded 


(3-wire) Steel Conductor 
(Copyright 1940 by Indiana Steel and Wire Company) 


Kilowatt-Miles with Load Concentrated at 
Far End of Line 


Three-phase* 


Single-phase 
12,000 Voltst 


6900 Voltst 


+ Voltages are those delivered at end of line. 
* Three-phase loads are balanced between phases. 


@rapo Steel Conductors combine 
superior 60-cycle alternating- 
current characteristics with a 
rugged tensile strength which 
makes for important overall 
economy. Investigate the techni- 
cal and economical advantages of 
these conductors for rural lines! 


Electric Company, Distributors, 


containing technical information 
about @rapo Steel Conductors! 


INDIANA STEEL & WIRE COMPANY - MUNCIE, INDIANA 
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Ask representatives of Graybar | 


or write for Engineering Manual | 
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Northern Power Co. and 1 sion 
bide Co. of Canada, Ltd. to s .cceeq | 
late Francis P. Gormely. Mr. Prie; 
became associated with th: unit 
Union Carbide & Carbon i: 1993 
consulting metallurgist fo: Fje. 
Metallurgical Co. He becime yy 
president in charge of sale- deve) 
ment in 1932, Mr. Priestley was ¢; 
of the alloy steel ‘division of WPR 4, 
ing the period of organization fo, ; 
expansion of alloy steel production 
1942. 













Sylvania Names Latin 
America Sales Manag, 


Frederic J. Robinson has been p 
moted to the position of sales mana 
for Latin America for Sylvania §), 
tric Products Inc. 

Walter A. Coogan, director of the} 
ternational division of the compa 
who announced Mr. Robinson's , 
pointment, said: “A few months 
Sylvania announced the formation , 
this new division to prepare for ¢ 
panded worldwide operations and ¢ 
promotion of Mr. Robinson to the pos 


F. J. Robinson 


Boeke 


of sales manager for Latin Americ 
is the first appointment of major il 
portance in the organization of ® 
staff.” 

Before joining Sylvania in 1942, ! 
Robinson was with the Gillette Said 
Razor Co. As export sales manag 
for Latin America, he gained 
knowledge of export sales to Mew 
and Central and South America. Ear 
in his career Mr. Robinson was ! 
electrical contractor dealer in Wel 
ley, Mass. 

“We figure that there will be 4 
large dollar volume market in | 
America within a few years,” said ¥ 
Robinson. “With the release of civ! 
materials and with the improved find 
cial position of Latin America coun‘? 
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Gates — Intake, Sluiceway and Spillway 
Hydraulic Turbines — Francis and Propeller Types 
Rack Rakes . Trash Racks 
Valves — Pipe Line and Penstock 


* 


NEWPORT NEWS SHIPBUILDING AND DRY DOCK COMPANY 
NEWPORT NEWS, VIRGINIA 
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Transformer Capacity 


of over 10,000,000 KVA protected by 


GRINNELL MULSIFYRE SYSTEMS 


Leading utilities in the United States and Canada 
have chosen Grinnell Mulsifyre Systems to protect 
more than 10,000,000 KVA of transformer capac- 
ity. Numerous other Mulsifyre installations pro- 
fect circuit breakers, switches, regulators, and 
similar oil-filled equipment. 


In several instances, the choice was made after 
comparison tests of Mulsifyre with other types of 
fixed protection. Mulsifyre makes immediate 
action certain — extinguishes flames within a few 
seconds, before they spread destruction to adja- 


cent equipment. 


MULSIFYRE SYSTEMS operate on the 
principle of emulsifying blazing oil with 
a driving spray of water. The oil is turned 
into a liquid which is incapable of burn- 
ing. Fire is extinguished in a few seconds 
and reignition is prevented. 

Complete separation of water and oil 
takes place in a few hours .. . leaves oil 
undamaged. 

There is absolutely no conductivity 
along the discharge of a Mulsifyre projec- 






INVESTIGATE this simple, sure oil fire 
protection. Write for Data Book by 
Underwriters’ Laboratories. 
Grinnell Company, Inc., 
Providence 1, Rhode Island. 


Branch offices in principal cities. 


tor when spray strikes conductors carrying 
high voltages. 

Mulsifyre Systems are permanently 
installed . . . they operate automatically 
or manually. 


Recommended by Underwriters’ Labor- 
atories for use in extinguishing fires in 
flammable oils immiscible with water, 
wherever such oil is a fire hazard —in 
transformers and other oil-filled electrical 
equipment. 
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there should be a big demar. | for ¢ 
various products, particular|. fly, 
cent lamps, fixtures and acc. 
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New Appointments Made 
by Westinghouse 


Announcement has rece itly be 
made by L. E. Osborne, vic--presi4, 
and manager of the steam (ivision 
the Westinghouse Electric & Many 
turing Co., Philadelphia, of the , 
pointment of Floyd T. Hacue 4, 
sistant to the vice-president. Mr. Hyp 











































F. T. Hague 


will serve as engineering consulta 
and will act in the same capacity { 
all departments of the division. 

At the same time C. B. Campbell 
named manager of engineering, {ili 
the position left vacant by Mr. Hag 
and J. S. Newton was appointed as 
ant manager of engineering. 


C. B. Campbeil 











Mr. Osborne explained that this 
alignment in the division enginett 
organization will facilitate wa™ 
activities in steam turbine engine 





4FIBERGLAS* El 


ectrical 


~-- inorganic... strong... wide range of sizes... 


can help solve your electrical insulating problems 


Many complicated electrical design and repair prob- 
lems have been solved by the use of Fiberglas Tapes. 
One of the many advantages is their availability in 
a wide range of widths and thicknesses. 

Fiberglas Tapes are as thin as .003” and 

_as thick as .015”, with intermediate thick- 
nesses of .005”, .007” and .010”... Standard 
widths range from %“ to 12". 

But, you can also add to this feature the extraor- 
dinary tensile strength of Fiberglas Tape! Fiberglas 
Tape—4” x .003”—has an approximate breaking 
strength of 80 Ibs.! Compare this breaking strength 
with those of .007” organic tapes! 

Fiberglas Tapes, being glass, have many proper- 
ties which make them most desirable for use in the 
insulating of electrical equipment . . . resistance to 
high temperatures, moisture, oil, corrosive vapors. 


FIBERGLAS 


In combination with suitable varnishes, the result is 
longer-lasting and more efficient electrical insulation. 
Fiberglas is available in all of the standard un- 
treated forms, together with varnished cloth, mica- 
Fiberglas combinations, varnished sleeving, pres- 
sure-sensitive tapes and Fiberglas laminates. 

So, whether you manufacture, service, buy or use 
electrical equipment—Fiberglas is worth knowing 
about, in every detail. 

Fiberglas electrical insulating materials are now 
IMMEDIATELY AVAILABLE in quantity from 
distributors’ stocks. © 

When you write for complete information, include 
a request for your copy of booklet “What Keeps the 
Wheels Turning” . . . Owens-Corning Fiberglas 
Corporation, 1858 Nicholas Bldg., Toledo 1, Ohio. 
In Canada, Fiberglas Canada, Ltd., Oshawa, Ontario. 


..-A BASIC 
MATERIAL 


*T. M. Reg. U.S. Pat. Off. 


YARNS TAPES CORD 
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SLEEVING 


Tapes... 


CLOTH AND OTHER FORMS 
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A NEW CATALOG TELLS HOW TO 


save valuable Toots 
EASY-FLO/ 


It's our new Bulletin No. 14—gives full infor- 
mation about the low-temperature EASY-FLO 
method of brazing broken cutting tools—a meth- 
od that is sweeping through industry because it 
is so simple, reliable and economical. 


It's a method that is practical for any shop. The 
simple procedure is fully explained with many 
examples of actual applications to broaches, mill- 
ing cutters, farming tools, drills and taps, band 
and circular saws, etc. 








; MAIL YOUR 
REQUEST FOR 
A FREE COPY 


OF 
BULLETIN No. 14 





ore 
OTE 


YW 82 FULTON ST., NEW YORK 7, N. Y. 


G Bridgeport, Conn. * Chicago, ill. + Los Angeles, Cal. + Providence, &. |. * Toronto, Canada 
be Agents in Principal Cities J 






and in developments expected to cad t, 
gas turbine production after the war, 

Mr. Hague has been with \\ esting. 
house since his graduation fro: Weg, 
ern University. of Pennsylvania ©} yeay, 
ago. Upon completion of the co: pany; 
apprentice course he was nanied a 
sistant to Benjamin G. Lamm, the, 
chief engineer of the company. || is wid, 
experience has included emphasi: on ¢.. 
sign of rotating electrical maciiines x 
well as the various design phase: of th. 
power engineering department in which 
in 1925 he was placed in charge «(fi P 
synchronous converters and dic, mm. 
chines. In the same department hj: Mm Pc 
responsibilities later were expanded , [aE Se 
include induction regulators, industria] a 
furnaces, and special types of machine, RE tO 
He was for a time manager of the direc: im tit 
current engineering department for th: fe ™ 
company at East Pittsburgh until] i: i OP 
appointment in 1938 as manager of ep. HE PT 
gineering of the steam division at Lester INE OP 

Mr. Campbell’s new responsibilitic: {im ™ 
will cover the Navy propulsion machin. aft 
ery program, steam turbines for land 
use, gas turbines, pumps, compressors as 
condenser equipment, the experimental do 
and development laboratory, the testing 
laboratory and metallurgical engineer. 
ing. Mr. Campbell joined the Westing. 
house company in 1919 as a technical 
apprentice and has since gained experi. 
ence in almost all departments con- 
nected with steam turbines, assumin 
charge of central station steam turbine 
design in 1930, and becoming manager 
of land turbine engineering eight years 
later. 

Mr. Newton joined Westinghouse in 
1930 and has been manager of marine 


application engineering since 1942. 


> Paut MacGanan, since 1925 devel 
opment engineer at the meter division 
of Westinghouse Electric & Manulac- 
turing Co. in Newark, N. J., is retiring 
Mr. MacGahan entered the engineering 
department of Westinghouse at fat 
Pittsburgh in 1896 and was associated 
with H. P. Davis, Dr. Frank Conrad 
and others in the development of eatly 
watthour meters, instruments, and I 
lays. He was in charge of electric: 
instrument engineering at East Pitts 
burgh from 1905 to 1925. In addition 
outstanding engineering developments 
such as the two-element induction-ty} 
watthour meter, induction-type inst™ 
ments, and induction-type relays, \ 
MacGahan was a prolific writer of bi 
torical and technical articles, cover 
this class of apparatus. Mr. MacGah 
was born in Biarritz, France, and * 
ceived his engineering education 4 
Columbia University, New York. He® 
a fellow of the American Institute ” \ 
Electrical Engineers and a member’ 
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PRESET TIMERS 


[a Paragon improved manually pre- 
set timers can be preset to perform 
|e a great variety of operations... 
to allow a given operation to con- 
tinue for almost any pre-deter- 







In the light of wartime experience, progressive manufacturers 





















Hil en @ ACE Al tau eosd oF the Cent asd tole sedilcat. For beta eeihioten todey and 
: n a circuit at the end o output and reduce accident. 

: scabs time. Synchronous ae better products in peace time, they are installing Wheeler- 
_ [ag operated. Assures absolute accu- engineered fluorescent fixtures now. 

.gg racy of the timing cycle. Not This is especially true since Wheeler is back in production of 
fae affected by vibration or changes the all-steel unit —highly-developed product of wartime re- 
(gg 2 ambient temperature. Supplied search plus 63 years of lighting experience. Open-End all steel 


as standard with single pole, 
double throw switches and choice 
of 10 time ranges and 3 types of 
mounting . . . 2400 series for flush 
mounting, 2500 for surface mount- 
ing, 2900 for wall mounting. 


Fluorescent units are available for two 40-watt, three 40-watt 
and two 100-watt lamps. Units have a broad metal wiring chan- 
nel, with easily-accessible, enclosed ballast. Can be mounted 
from chain or conduit, in individual or continuous runs. Mes- 
senger Cable, Rod, or Close-to-Ceiling Suspension fittings. Over- 
all fixture efficiency of two 40-watt unit 80%, three 40-watt unit 
74% and two 100-watt unit 71%. 








ALL-STEEL DUST-TIGHT Fluorescent Fixture for Class IT 
“Group G & F”, and Class III and IV Hazardous Locations will 
prove as efficient and economical in peace time as it is in 
meeting wartime demands for SKILLED LicHTING, where lamps, 
sockets and reflecting surfaces must be protected from dusts 
and vapors. Available for two or three 48-inch, 40-watt lamps. 

These dependable units can be supplied with Double-Thick 
2509 for surface Plain Clear Glass, Water White Plate Glass or Tempered, Clear 
Safety Plate Glass, mounted in the hinged dust-tight cover. 






















These are but two examples of the high-efficiency light engi- 
neering — SKILLED LicutiN¢ — which Wheeler has developed to 
give maximum visual aid to workers. Write for full details on 
the complete line of fluorescent and incandescent fixtures. 
Wheeler Reflector Company, 275 Congress St., Boston 10, 
Mass. ... New York, N. Y. Representatives in principal cities. 


Distributed Exclusively Through Electrical Wholesalers 


| 703 OLD COLONY BUILDING duhecler is : J a 3 < LU O A 
CHICAGO 5, ILLINOIS COMPANY 


Mr. Tops, the Paragon symbol - - t , A 5 
yin as Lighting Equipment Specialists Since 1881 
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END YOUR TERMINATOR TROUBLES 


To meet an insistent demand for a wide variety of Terminators in oil 
refineries, steel mills, synthetic rubber plants, power plants, sewage 
disposal plants, chemical and other industries, O..Z. Electrical Manu- 
facturing Company has an individual fitting to meet any problem. 
O. Z. engineers, for more than 25 years associated with the growth 
and the development of electrical industries, have designed cable 
terminators to meet amy indoor installation: 








Simplify Your Procurement Problem 
To the engineer, contractor or purchasing agent 
the complete line of electrical fittings manufac- 
tured by O. Z. presents a simplification of the sup- 
ply problem. Here’s one company that can furnish 
any standard or special fitting—either from stock 
or made to specifications on short notice. 


ELEZTRICAL MFG. CO. 


0. © 262 BOND STREET - BROOKLYN,2 N. Y. 


Se ee a ee a ae es a. | rata Cte 2s BS Sgn Ss SR 
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the technical program committee ind of 
the instruments and measur. ments 
committee. 


OBITUARY 
Barney E. Eaton 


Barney E. Eaton, 65, presicent of 
Mississippi Power Co., and «ne of 
Mississippi's leading attorney; and 
business men, died at his home in Gulf. 
port on July 18 after an extended jj). 
ness. A native of Mississippi and 4 
graduate of Millsaps College, he wa; 
admitted to the Mississippi State Bar 
in 1903 and immediately began the 
practice of law at Hattiesburg. 


From 1906 to 1909 Mr. Eaton was dis. 


trict attorney of the 13th Mississippj 
District. From 1909 to 1911 he was a. 
torney for the Gulf and Ship Island 
Railroad, and from 1911 to 1924 served 
as the road’s general counsel. Late in 
1924, Mr. Eaton was elected president 
and general counsel of the newly or. 
ganized Mississippi Power Co. 

An ardent advocate and one of the 
pioneers of an improved economic de. 
velopment for Mississippi, he was a 
member of the State Development Board 
in the mid-20s, a period that marked 
the turning’ point in the industrial 
development of the state. 


> Encar H. Briston, 73, president and 
a founder of the Foxboro Co., Foxboro, 
Mass., died at his summer home in Fal- 
mouth Heights, Mass., on July 24. He 
was born in Naugatuck, Conn., and after 
working as a machinist entered the 
employ of the instrument company of 
which his father was president. In 198 
with his brother, the late Bennet B. 
Bristol, he withdrew to establish the 
Industrial Instrument Co., Foxbon, 
which in 1914 became the present For 
boro Co. Mr. Bristol held over # 
patents and was widely known in the 
field of automatic control. 


> C. H. Irevanp, 52, who has been for 
the past 13 years manager of the Vie 
toria, B. C. branch of the Canadian 
General Electric Co.. died recently. 
He had been in ill health for two 
months. Mr. Ireland was born in Eng 
land and went to Calgary, Alberta, as? 
boy. He joined the company there 2 
years ago and served in the Calgary 
and Vancouver offices before moving # 
Victoria. 


> Cuaries S. Hervey, a former met 
ber of the New York Public Serve 
Commission for four years, former new* 
paper man and Deputy Controller a 
New York City, died on July 22 in Utica 
He was 78 years old. 
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EMPIRE Relies upon ASCO 


for 


Automatic Transfer Switches 


A switchboard or panel board is a joint responsibility—the 
responsibility of the manufacturer and of those who furnish 
the component parts. We have always accepted our share of 
this responsibility by designing and constructing automatic 
transfer and other electrically operated switches that give 
dependable service. 


Among the leading manufacturers of switchboards whom we 
are furnishing electrically operated switches is Empire Switch- 
board Corporation, Brooklyn, N. Y. ASCO Automatic Trans- 
fer Switches are installed on the marine type switchboard illus- 
trated above . . . further evidence of the reliability of ASCO 


Automatic Switches. 
AUTOMATIC TRANSFER 
SWITCHES 


co 
REMOTE CONTROL 
SWITCHES 


€ 
CONTACTORS 
6 
RELAYS 


We also make a line af Solenoid Operated Vaives for Automatic and Remote Control of Liquids and Gases 


__ Fulomatic Switch Co. — 


41-C East lith Street, New York 3, N. Y. 
Ste Rae Ys EO ES 
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Westinghouse Net 
Set at $10,470,701 


Westinghouse Electric & Manufac- 
turing Co. for the first half of the 
current year reports a net income of 
$10,470,701 after adding the post-war 
refund of excess profits tax and de- 
ducting $42,592,143 for taxes and 
$3,537,252 for post-war contingencies. 
The result is equivalent to $3.26 a 
share and compares with $9,039,888, or 
$2.82 a share, earned in the correspond- 
ing six months a year ago, when $31.- 
347,556 was provided for taxes and 
$3,038,027 for post-war contingencies. 

Sales billed this year increased to 
$395,564.740 from $320.105,295 in 
1943. 

“Although production exceeded any 
other six months in the history of the 
company,” A. W. Robertson, chairman, 
said, “one of the most important items 
to receive attention has been the ter- 
mination of war contracts, which is com- 
ing more and more to the forefront in 
all business engaged in war production. 

“During the past month (June, 1944) 
the number of open, unsettled termina- 
tions increased from 446 to 521. though 
the booking value involved decreased 
from approximately $108,000.000 to 
$94,000,000. In the same month, 286 
new terminations involving almost 
$9.000.000 in booking value were re- 
ceived,” Mr. Robertson declared. 


Manufacturers Make 
Sales Assignments 


Electrical manufacturing companies 
have recently made the following ap- 
pointments to their sales staffs: 

Anaconda Wire & Cable Co. has an- 
nounced two new territorial changes— 
Dan Mabel has been appointed district 
manager of the New Orleans office and 
H. V. Van Valkenburg, has been made 
district engineer with headquarters at Chi- 
cago. Mr. Van Valkenburg has been lo- 
cated in the company’s Washington office 
engaged in Government contact work. 

Fibre Conduit Co., Orangeburg, N. Y., 
has appointed Martin Noack as district 
manager to direct sales on the West Coast 
with headquarters in San Francisco. 
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W. N. Matthews Corp., St. Louis, has 
appointed the Delavan Engineering Co. 
of Des Moines, Iowa, as representative in 
the states of Iowa and Nebraska. 


G. E. to Build Post-War 
Plant in California 


Plans of General Electric Co. to build 
a post-war manufacturing plant at San 
Jose, Calif., were revealed in San Fran- 
cisco recently by R. M. Alvord, vice- 
president, with the announcement the 
company has purchased a 57-acre tract 
of land. 

Though details of the proposed plant 
were not revealed, it will be located 
south of the city limits near Pacific 
Gas. & Electric Co. power lines and 
the Southern Pacific main coast line. 

General Electric’s present plants in 
California include the Oakland Works; 
the Oakland lamp factory; the Ontario 
Works now is turning out airplane 
parts; and service shops in San Fran- 
cisco and Los Angeles. 





100.000th WAR UNIT—Eureka Vacuum 
Cleaner Co. has just produced the 
100,000th aircraft control motor which, 
here is compared with the last mass-pro- 
duced vacuum cleaner integral-unit elec- 
tric power plant made by the company 
early in 1942 when its entire manufac- 
turing facilities were converted to war 
production. George T. Stevens, vice- 
president (left) holds the vacuum cleaner 
unit power plant, and George H. 
Wilkens, product manager, is holding 
the company’s 100,000th war motor 









































Predicts Speedy FM 
Output Post-Wa 


More than 5,000,000 FM hoine radjy 
receivers, some of which may retail , 
$60, will be on the market within 
months after the war, with the to) 
going as high as 20,000,000 within fy 
years, H. A. Crossland, manager , 
sales, receiver division, Genera! Electsi 
Co., predicted this week in an addreg 
before the National Association 
Music Merchants in convention in (jj 
cago. 

As soon as the government autho. 
izes civilian production of radio equip 
ment, he estimated that from five to g 
months will be required by the industry 
before it can begin large scale me. 
chandise production. 

“Our plans call for FM receivers iy 
all but the lower priced brackets,” «ij 
Mr. Crossland. “We believe that oy 
first post-war line, produced under ». 
restricted conditions, will consist of FY 
models to the extent of approximate; 
20 percent by units and 60 percent 
dollar volume This does nt 
necessarily mean that FM will be com 
fined to the higher priced sets. We 
believe that it is possible to produce 
AM-FM receivers with excellent per 
formance at the present time that would 
retail at $60, based on _ pre-war 
prices A 

The Government’s production pr 
gram on radio communication and ele 
tronic equipment, he said, is substa- 
tially larger this year than it was @ 
1943. This. Mr. Crossland explained 
has meant that all the facilities of radio 
production have gone into the develop 
ment and manufacture of equipment 
win the war. He said that he could 
not see any change in this program 
before 1945. 


Food Locker Expansion 
Revealed in Survey 


A questionnaire sent recently to 5,0) 
locker plants across the country ® 
vealed that 1,187 of the operators. 
24 percent are aware of new trends i 
the food processing industry, Fe 
Duggan, manager of the refrigeratié 
sales division of the Edison Gened 
Electric Appliance Co. has announced 
The replies also reflected. Mr. Duge# 
said, the effects of Army and \¥ 
emphasis on correct food processilf 
and packaging, resulting from warti™ 
appeals to avoid waste and improve the 
national diet. = 

Of 1,154 locker plant operators. 
percent said they now processed 3 
packaged frozen foods, 51.6 percent 
plied that they sold to consumers 
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{ doing so after the war. 

While only 7.1 percent replied that 
hey sold frozen food home storage 
abinets before the war, 79 percent 
aid they would do so after the war. 
This offers conclusive evidence to 


THOMAS SWITCH INSULATORS : 
een ere If you have not already received 


this new Catalog No. 40 Section 
E (dated Feb. 1, 1942) write for 


nod dealers, Mr. Duggan said, that | Sa it today. 
here will be huge and highly competi- | ||| It contains a complete illustrated 


‘ve market sources for frozen foods. | ||| é; listing of mechanical, electrical 
| ; and radio influence voltage char- 
| acteristics for all switch insula- 
achinery Orders Hold | iy tors ranging from 7.5 Kv. to 230 


Firm during May 


Changes in the value of new orders . ee 
eceived by manufacturers of electrical Si hietece. 
achinery during the month of May 

ere not significant according to fig- 

res released by the Bureaus of Foreign 

nd Domestic Commerce, the index 

urning just slightly upward to 392, as 

mpared with 389 in April. The index 

ood at 341 in May. 1943. 


9 percent expressed their intention 
| 
} 


INSULA 
‘ULATORS 


Thomas Switch Insulators meet 
EEI and NEMA basic insulation 
standards—and they offer the 
plus value of the Thomas pat- 
ented “Quiet-Type”—radio noise- 
free protection where necessary 
at no extra cost. Ask your switch 
manufacturer to supply Thomas 
Porcelain— it will add greater 
stamina to your equipment. 





Bessy Fess = F 


THOMAS SWITCH INSULATORS 


For Switch and Bus Supports 
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m The. index covering shipments of 
vectrical machinery declined during | 6 
ay, dropping to 537 from 576 (re- & SONS 
sed) in April—426 in May, 1943. 

Inventories of the electrical machin- | LISBON, OHIO 

y industry advanced in May to 341.2 


om 330.3 (revised) in April, compar- 
aimee with 354.3 in May, 1943. via lide 


30 CHURCH STREET 37 W. VAN BUREN ST. 
CHICAGO 
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Reduce Outages 
Avoid Cable Wear 


Reduce Maintenance 


RELIABLE 
CABLE HANGERS 


prolong life of cables 
and conserve stra- 
tegic materials by 
eliminating wear on 
cable sheaths or on insulation of 
hand made cables. Reliable 
cable hangers hold cable and 
messenger together tightly with 
wide bearing surfaces which 
eliminate snaking and chafing. 
They are easily applied and make 
installations that are permanent 
and very neat. 


epee 


“4 


nt 
LOVER 35 VEARS SERVICE TO THE UTILITIES | 





156 








Field Reports on Business 


Inquiries for electrical equipment for post-war period are beginning to ass.me 
large proportions. Welding material is one of the outstanding features 0) the 
electrical market at the present time. Small switch, control apparatus and 
wiring supplies are spotty, still being subject to high priorities. 


CHICAGO 


Consumers Public Power District, Colum- 
bus, Neb., plans soon to build a 33 kv. trans- 
mission and terminal substation to supply 
power for a dehydration plant of the 
Meyere Milling Co., it is reported. 

The City of Barron, Wis., has recently 
received approval from WPB and the Wis- 
consin Public Service Commission to pur- 
chase a 1,400 hp. Diesel engine with 980 
hp. generator to add to its present generat- 
ing equipment. 

Recent contracts for war materials 
awarded to Chicago area firms went to 
American Phenolic Corp.—electric plugs 
and receptacles of several types; Chicago 
Dryer Co.—electric washing machines; 
Dunbar-Kapple Co.—terminals; Sola Elec- 
tric Co. order for a single $3,650 trans- 
former; Templeton Kenly & Co.—cable 
reel jacks; Walker Jimieson Co.—triple 
section electrolytic capacitors. 

Bids were being taken here last week for 
678 more residential housing units on 
Chicago’s south side. These are in addi- 
tion to 230 home units finished or nearing 
completion. 


NEW YORK 


National industrial production has de- 
clined steadily since March, with Federal 
Reserve index in June at the lowest level 
since February, 1943. War materials of 
certain types are ahead of schedule; others 
are running behind. 

Civil engineering construction volume on 
continental United States totaled $41,066,- 
000 last week. This volume topped the 
preceding week’s total by 14 percent, but 
failed to equal the 1943 week’s total by 0.2 
percent, according to reports to Engineering 
News-Record. Private work gained 30 per- 
cent over the preceding week and was 150 
percent above the volume for the corre- 
sponding 1943 week. Public construction 
was 6 percent higher than the preceding 
week, but was 27 percent lower than a 
year ago. 

Torrid weather affected retail trade gains 
in the Metropolitan area. However, esti- 
mates put the increase for department 
stores at about 10 percent over the similar 
week of last year. 


PACIFIC COAST 


Coast business has held up very well 
through July and through backlogs are be- 
ginning to decrease considerable new busi- 
ness is in sight from new sizable appropria- 
tions for Government installations. 

Naval facilities at Port Chicago, Calif., re- 
cently destroyed by an ammunition explo- 
sion will be rebuilt. The Maritime Com- 
mission has allotted $188,325 for fire alarm 
boxes out of $1,000,000 to be spent in fire 
protection at Richmond. Naval supply 
depots are responsible for new construction 
of $1,938,000 at Spokane, $2,420,000 at 
Tacoma, $600,000 additional for Marine 
Corps facilities at San Francisco and an 
award of $2,424,346 for naval storage and 
trans-shipment structure at Bangor, Wash. 
Orders include contract for wiring a shell 
case plant at Fontana; antenna towers and 
equipment for CAA at Prescott; $20,000 
stock order for arc welding equipment; 322 


fractional horsepower motors for pimping 
outfits; six 200 kw. generators ani spare 
armatures and parts for a Government cop. 
tractor and $40,000 meters and trans{ormer; 
for subsequent distribution from a utility 
central stock. : 

Considerable non-electrical business js 
reported for various power plants such a: 
structural steel for 161 kv. switchyard 
Parker plant and Phoenix substation and 
caissons and spillway buckets for Grand 
Coulee Dam. 

REA is requesting new bids for 12 
miles of construction near Holyoke, Colo, 

Especially significant is award of $11,435 
for re-lighting portable classrooms of Sap 
Francisco schools. There has been much 
widely scattered emergency school construc. 
tion and it is evident that prospective light. 
ing business will considerably exceed the 
usual electrical proportion considered by 
value of the building itself. : 


NEW ENGLAND 


Inquiries for electrical equipment for 
post-war delivery are beginning to assume 
noteworthy proportions among present 
bookings. Small motor sales are steady and 
deliveries to Massachusetts machine tool 
manufacturers are at a good rate. One dis 
tributor reports a greater demand for future 
delivery (more than six months) fractional 
hp. motors are scarce; small switch and 
control apparatus, and wiring supplies are 
spotty and still subject to high priorities. 
Welding units are selling steadily; recent 
orders include one group of 30 units fora 
large shipyard. It is estimated that over 10 
welding units will be bought here for ship- 
yards during the next few months. In- 
quiries for welders for post-war deliveries, 
and for deliveries immediately after any 
lowering of priority restrictions takes place, 
are being received in encouraging volumes. 

Contracts for new equipment for New 
England plants producing war supplies con- 
tinue to be placed. A contract for $260, 
in new equipment has been authorized by 
the DPC for Sargent Co., New Haven, 
Conn., and Monsanto Chemical Co., Spring: 
field, Mass., is to occupy a new plant for 
military plastics manufacture financed by 
the DPC at $107,000. General Electric's 
Pittsfield (Mass.) Works is adding a built 
ing to house special test and research equi 
ment and materials in connection with the 
plastics laboratory. The United States Rub 
ber Co.’s Lowell (Mass.) plant opened this 
week with 1,500 employees. This plant wil 
manufacture wire and cable for war 1% 
and is also planning for post-war pos 
bilities. Construction of facilities at the 
Hingham (Mass.) naval ammunition depo 
have been authorized at a cost $1,120,00) 
and will include a boiler house and moto 
loading building. About $200,000 in nev 
contracts awarded in this area last week by 
the Bureau of Yards and Docks should pre 
duce sales of wiring supplies for lightint 
and control apparatus, signalling equipme 
and material. ; 

Last week Massachusetts companies bid 
on 1,000 electric strip heater, radio acct 
sories, capacitors, resistors and one £r0U? 
of 600 non-automatic electric irons. Bit 
were also placed on 300 100-ft. rolls of ma 
tape, telephone cable. magnet wire, 
fibre conduit. 
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sScmd oy tee tempest am | §$WITH THE HOLTZER-CABOT 
Ils, ine acy. | Electronic 
The Stardeg $0110 Piece | INSULATION RESISTANCE TESTER 


oe —blade 

par of steel ‘ 

Seen are all one— 

no seams, laps of welds to 
break in service. 


: nger than 
nis 9 ‘k stron ee 


ht save con os 
ase efficiency, use turde 
Solid Shank Spoons. 


sTURDE TOOLS 


a Tue Temper 
mooucT 


ee 
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Western pattern, 
Sturdee Solid 
Shank Heavy Duty 
Spoon. Blade, 
shank and socket 
forged in one 
Piece from a solid 
bar of steel. 13 
gauge. heat treated 
blade. XX grade 
hickory or ash 
handle — lengths 
6 feet to 12 feet. 


eee J 


eee a ee Gag 


Protect your electrical equipment from possible insulation failures 
by making periodic tests with the Holtzer-Cabot insulation re- 
sistance tester. A self-contained, portable unit weighing only 
3 Ibs., it is always ready to use in the plant, laboratory or field. 
The hand crank generator delivers 500 volts D.C. testing voltage 
... eliminates batteries and external power supply. Two indicator 
buttons light up when generator is delivering correct testing 
voltage. Electronic voltage regulation assures uniform testing 
voltage over a wide range of cranking speeds. Guard circuit 
eliminates surface leakage from affecting measurements. Wide 
range ...0 to 100 megohms. Scale is spaced for easy reading. 


Get the complete story on Holtzer-Cabot insulation 
resistance tester. Write for bulletin today. 


JOSLYN MFG, & SUPPLY COMPANY 
Executive Offices ae 
Division First Indust 


20 North Wacker Drive + Chicago, Iilinois 


Bronches and Warehouses with Complete Stocks in a! Corp 


i 


_fiieoel Chios ofthe Usted Siete 400 STUART STREET, BOSTON 17, MASS. 
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ELECTRICAL 
SPECIALTIES 


FOR HEAVY 


INDUSTRIAL SERVICE 


FROM STOCK 










3-Conductor Angle Single 
Soldering Pothead Conductor 
Lug Pothead 


Write for a complete selection of 
RUSGREEN bulletins 


ENDULATORS (POTHEADS) ALL SIZES © ALL 
SHAPES * ALL VOLTAGES © ALL TYPES 
* BUS SUPPORTS © SPLICING KiTS AND 
MATERIALS * INSULATING COMPOUNDS 


x oe 


RUSGREEN MFG. CO. 


14260 Birwood Avenue * Detroit, Mich 


THEY'RE BOTH CHAMPS 


Put your money on either one . . 
ILSCO SOLDERING LUGS or ILSCO 
SOLDERLESS LUGS. You'll be in on 
the pay off whatever you use in the 
ILSCO LINE . . . made from copper 
tubing right in our own plant 
known for quality always. 


Underwriters’ and other approvals. 


WE is ea ia oe odedeuwe and 
catalog. 
ED Sawserekoswas duvets cavendeey cheers 
We SUE. Koss vat dap aees cue ie auaweos cs 
EE .cvticabehececdeus eh hoakeae sae ts 


COPPER TUBE 
& PRODUCTS, Inc. 
















| ing by Defense Plant Corp. Work will be | 


Sales 
Opportunities 


OxL_aHomA—Oklahoma Gas & Electric 
Co., Oklahoma City, plans extension in 
transmission lines close to 15 mi., for power 
service, to include terminal substation and 
other operating facilities. Application has 
been made to WPB for a priority rating. 
Also proposed to make further additions to 
lines in neighboring territory in future, for 
which tentative surveys are under way. 


MaryLanp—Revere Copper & Brass, Inc., 
1301 Wicomco St., Baltimore, will make ex- 
tensions in magnesium and aluminum ex- 
trusion division plant, for production for 
government, including additional building, 
with machinery and electrical equipment. 
Cost estimated about $950,000, with financ- 


| carried out soon. 


| government. 
| soon for erection. 
| five buildings, including a main production 
| unit approximately 150 x 900 ft., 
| chinery and electrical equipment for large 
| output. 


-Bureau of Yards and Docks, Navy 
Department, Washington, D. C., has au- 
thorized additional buildings at station, 
primarily for storage and distribution serv- 
ice, with mechanical and electrical equip- 
ment. Cost estimated about 
Project is scheduled to begin at early 
date. 


IDAHO 


Kansas—Goodyear Tire & Rubber Co., 
1144 East Market St., Akron, Ohio, plans 
power plant at proposed new mill to be 
used for automobile tire manufacture for 
Bids are expected to be asked 
Plant will consist of 


with ma- 
Entire project is reported to cost 


close to $4,500,000. J. Gordon Turnbull, 
Inc., Fidelity Bldg., Kansas City, Mo., is 


| consulting engineer. 


Texas—Bureau of Reclamation, Denver, 


| Colo., will receive bids until August 18 for 


$515,000. | 





dehumidifying and ventilating equipment | 


Ford Dam on Colorado River, about 18 mi., 
from Austin, Colorado River project, Tex. 
(Specifications 1756-D). 


PENNSYLVANIA—Artloom Corp., Howard 
St. and Allegheny Ave., Philadelphia, has 
authorized fund of $1,500,000 for post-war 
expansion at rug and carpet mill, appro- 
priation to be used for installation of ma- 
chinery and electrical equipment for Ax- 
minster rug and carpet manufacture, a new 
line of output for company. 


Wasnincton—-Navy Department, Wash- 
ington, D. C., has selected site for new 


| for gate operating galleries for Marshall | 


| with Distributed Con- 
| stants. 


naval base port, to include shops and other | 


mechanical buildings, nine warehouses and 


_ miscellaneous structures, with mechanical 


and electrical equipment. A power substa- 
tion is planned, with electrical distribution 
lines, service connections and other operat- 
ing facilities. Entire project is reported to 
cost about $2,400,000, and will be carried 
out under direction of Bureau of Yards and 
Docks, Navy Department, Washington, 
D. €. 


Soutnh Dakota—Northwestern - Public 
Service Co., Huron, has secured a priority 
rating for expansion in steam-electric gen- 
erating station to include installation of 
new 7,500-kw. turbine-generating unit, high- 
pressure boiler and auxiliary equipment. 
Work will be carried out in near future, 
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For better results 


with ENGINEERING 
problems 


Here are the essential physical and inathe. 
matical principles and methods of attack 
underlying the analysis of many practical 
engineering problems. The book empha. 
sizes basic physical principles and physica! 
reasoning and devotes considerable attep. 
tion to methods of attack, the use of ay. 
sumptions, procedures in setting up equa. 
tions, the use of mathematics as a too} jp 
accurate and quantitative reasoning, and 
the physical interpretation of mathematica| 
results. Included are many practical ex. 
amples and problems taken from the vari. 
ous fields of engineering. 


Just Published! 


MATHEMATICAL AND 
PHYSICAL PRINCIPLES 
OF ENGINEERING 
ANALYSIS 


By Walter C. Johnson 


Associate Professor of Electrical Engineer: 
Princeton University 


346 pages, 514, x 81, 
162 illustrations, $3.00 


This book explains in detail the fundamental pri: 
ciples by which physical problems are translatei 
into mathematical form and thoroughly covers ani 
illustrates actual mathematical methods 


@ It explains the basic principles by whic 
damental physical laws are combined t 
the equations for physical systems 

@ It gives in somewhat more detail than usw 
graphical and numerical solutions of differen 
tial equations. 

@ It considers carefully linear differential equa 
tions with constant coefficients. 

@ It gives a detailed treatment of the vector meth 
ods of solving both mechanical and electrica 
systems. 

@ It takes up “‘limiting-case’’ 
tions, etc. 


checking of ¢qua 


Chapters: The Analysis of Engi- 
neering Problems; Some Hasic 
Physical Principles; Transient 

and Steady-state Conditions: 
Setting Up Equations; 
Graphical and Numerical! 
Solution of Differential 
Equations ; Ordinary 
Differential Equations: 
Vector Representation 
of Sinusoids; The 
Checking of Equations: 
Dimensional Analysis: 
Fourier Series: Systems 









See this book 
10 days 


on approval 


Simply mail 
this coupon 


McGRAW-HILL EXAMINATION COUPON 
McGraw-Hill Book Co., Inc. 
330 W. 42nd St., New York 18, N. Y. 


Send me Johnson’s Mathematical and Phy sica 
Principles of Engineering Analysis for 10 ° 





examination on approvai. In 10 days I will se 
$3.00, plus few cents postage, or return 
postpaid, (Postage paid on cash orders.) 


BOGIOE ic 5 od ctdacisicovictes 
City and State 

Pate :'. i divicres veces crete 

Compans aa “ 
(Books sent on appr oval in U. S. and Canada 
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mpletion scheduled in July, 1945. 
will include extensions in switch- 
station, and in transmission and 


ith 
roje 
ard 





at 


: ‘tribution lines. No oficial estimate of 
J yst :nnounced. 
[ow a--Firestone Tire & Rubber Co., 1200 


irestone Parkway, Akron, Ohio, plans 
wwer plant at new mill for manufacture of 
utomobile tires for government. Project 
il] consist of several buildings, including 
hain one and multi-story mill, with ma- 
hinery and electrical equipment for large 
utput. Bids have been asked for structural 
a eel framing and work will be placed 
nder way at early date. Cost reported 
wer $1.500,000. 


le 
ck 
‘al 


New YorK—Board of Public Utility Com- 
issioners, Jamestown, has authorized a 
ost-war expansion and improvement pro- 
ram for municipal steam-electric generat- 
» station and distribution system, includ- 
g installation of additional equipment for 
creased capacity, line extensions in dif- 
rent districts, power substation additions 
nd other operating facilities. Cost is esti- 
ated at $2,000,000, and appropriation in 
at amount is being arranged. Board has 
irected that an engineer be engaged to 
ake surveys and prepare plans. 


FLrorinA—-Bureau of Yards and Docks, 
‘avy Department, Washington, D. C., plans 
xtensions at naval air base, including ad- 
itional buildings for aircraft engine main- 
enance-and other work, with mechanical 
nd electrical equipment. Cost estimated 
bout $425,000. Work will be carried out 


t early date. 


LouistaNA—Petroleum Chemicals, Inc., 
) East 42nd St., New York, has plans ma- 
uring for new plant for manufacture of 
ertain chemicals from oil refinery gases. 
t will comprise a large group of one and 
ultistory processing and production units, 
ith machinery and electrical equipment 
or heavy capacity. A power plant is 
planned. Entire project is estimated to cost 
pproximately $14,000,000. Application has 
een made for a priority rating and ap- 
roval is expected at early date. Plant 
ill require about 18 months for completion. 


Outo—Municipal Electric Light Depart- 
ent, Amherst, has secured a priority rat- 
g from WPB for proposed new municipal 
ower plant, in abeyance for several months 
ast, and work is expected to be carried 
ut soon, Additional financing for project 
being arranged through federal aid. 


OxtaHomMa—Bureau of Reclamation, 
penver, Colo., will receive bids until August 
8 for one gate frame for 7.8 x 7.8-ft. fixed- 
heel gate, frame to be of multiple type for 
ree canal outlets at Altus Dam, Altus 
roject, Okla. (Specifications 1754-D). Also, 
t same time for one 7.8 x 7.8-ft. fixed- 
heel gate for canal outlet structure, same 
roject (Specifications 1755-D). Equipment 
m both cases will be installed by govern- 
ent. 


_ Nevapa Civil Aeronautics Administra- 
Ze 1500 4th St., Santa Monica, Calif.. 
plans early call for bids for construction of 


pene system at airport. 


CALIFORNIA—-Bureau of Yards and Docks, 
avy Department, Washington, D. C., has 
uthorized extensions in electrical system 
mm station on Treasure Island, including 


40-volt 


t 





- ‘iree-phase power lines, and 110- 
‘ lines, with service connections, 





of - 
wai 





LE 


SICAL WORLD © August 5, 














. i j 
















































ln 
& SONS Sccwiss- 


18, ILLINOIS 













co) QD 


3200 BELMONT AVENUE, CHICAGO 












1944 











A LEADING COSMETICS MANUFACTURER REPORTS: 


“We cut down the size of our all die-cuts, as well as steps, 
gift boxes and standard packages shelves and secondary planes. 
to effect an over-all saving of | We also folded all displays in 
approximately 25% of the paper _— half to save more than 50% of 
and cardboard; standardized our = the paper and paperboard nor- 
window displays and eliminated _— mally used.” 


A BIG PLATE GLASS COMPANY REPORTS: 


“Our 1944 Color Book was reduced in size and quantity, resulting in 
a paper saving of 136,000 pounds. Our Color Cards, of which four or 
five million are used annually, were reduced in size at an 
approximate reduction of 50% in paper tonnage. We have 
eliminated our Dealer Sales Portfolio. Our Color 
Book has become a ‘self mailer,’ eliminating 


hs need for envelopes. 


ONE OF THE TOP LIFE INSURANCE 
COMPANIES REPORTS: 


“In 1944 we will continue to specify lighter 
weights of paper wherever possible and take 
all possible steps further to reduce paper 
tonnage. We are instructing our field offices 
to scrutinize carefully all requests for printed 
material and to disapprove all requests for quan- 
tities that appear excessive.” 









The quotations used in this advertisement are from 
responses to the A. N. A. Committee of Paper Saving. 






A FAMOUS ADDING MACHINE COMPANY REPORTS: 


“In advertising and promotion about 2/3 saving. However, 
we are using about 30% of the further savings will be effected 
amount of printing and paper § whenever possible this year as 
used in 1941 —tchact represents _ last.” 


USE LESS— SAVE ALL WASTE PAPER! 


This advertisement contributed by this publication and prepared by the War Advertising 
Council in cooperation with the War Production Board and the Office of War Information. 
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Recent Rate Action 


CentraL Intinois Pusiic Service Co’s 
w schedule of rates for residential and 
mmercial electrical service has been ap- 
oved by the Illinois Commerce Commis- 
wn, The schedule provides reductions for 
nst of the smaller communities served by 
. company throughout central Illinois. 
js estimated that the gross revenue of 
» company in the towns, villages and rural 
mmunities covered by the schedules will 
reduced by approximately $46,500 a 


ar, 


Kixcsport Urmity Corp. has been or- 
red by the Tennessee Railroad and Pub- 
Utilities Commission to reduce its rate 
urban users of electricity by giving them 
e service for the month of November. 
airman Porter Dunlap of the commission 
id savings to consumers would approxi- 
ate $32,500. Commission attaches stated 
st the plan was the result of an agree- 
nt rather than an outright overall rate 
juction so that the matter could be given 
rther study next year. based on condi- 
ms then existing. 


















TupeLo, Miss., electric users have been 
ven a reduction in lighting rates of ap- 
oximately 16 percent, which means a 
ving to consumers: of $23,000 annually. 
esidential users will save $8,900; com- 
rcial nsers, $6,400 and industrial users, 
500. 


Beatrice, NEB., city commissioners have 
jected a proposal of Consumers Public 


holesale rate for electricity on condition 
at the city agree to terms of a five-year 
pntract. Mayor Bert Manning and Velmer 


ower District which would reduce the | 





orris, Public Works Commissioner, said | 


e rate was not low enough, despite asser- 
m by M. V. Johnson, Consumers’ general 
anager, that the proposed rate cut would 
ve the city $9,323 annually. The city 
pmmissioners also objected to the five- 
ar feature of the proposed contract. The 
ty buys power from Consumers and then 
tails it, competing with the Consumers’ 
stem for retail customers. 


Centra Lincotn PUD has reduced elec- 
ic rates approximately $20,000 annually 
pr customers in Lincoln, Lane, Douglas and 
03 counties, according to E. F. Altree. 


esident of the PUD. The cut, amounting | 
») 7 percent, became effective on July 1. | 


was the second reduction since: PUD 
arted operating four-county lines of the 
est Coast Power Co. a year ago, the first 
pt reducing municipal street lighting rates 
roughout the tlistrict. 


Eastern Licnt & Power Co. has been 
dered by the Nova Scotia Public Utili- 
es Board to make an interim reduction in 
\es. The company proposal that the dis- 
unt apply only to domestic consumers 
las rejected. The board’s opinion was that 
ll ciasses of consumers should benefit and 
ai over-earnings be returned to the pub- 
c in rate reductions. It ordered a new 
ie schedule and complete financial state- 
ent to be submitted in order that a non- 
Hscriminatory schedule may be improved 
d total excess earnings may be eliminated. 


Dominion Urmities Co., New Water- 
bd, Nova Scotia, has been refused by the 
ova Scotia Public Utilities Board per- 
'ssion to withdraw an application to make 
hterim rate reduction. The board ordered 
€ company to file a new schedule of rates 
“ Complete financial statement as the 
sis for fixing non-discriminatory rates 
d excess earnings eliminated. 
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LE Me A a ETL 
© Over 75 Convenientiy-located Jobbers’ Stocks. 


JASPER BLACKBURN PRODUCTS CORP. 


Main and Clinton Sts., St. Louis 6, Mo. 
Builders of Quality Connectors for Over 10 Years 


a TESTING 


EQUIPMENT 





ARE YOU Looking for 
LOADING DEVICES 


for Testing 


Instruments— 
Meters— 
Relays— 
Transformers— 





TESTING EQUIPMENT | FORSSLEED IN 
ore INSTALLATION 


Electronic Devices 
the Anchor firmly on the rod. This 


speeds up installation. Plates are so 
designed, that they expand easily into 
undisturbed earth, and extra holding 
power is achieved. Made of tough, 
rust-resistant malleable iron. Write for 
bulletin. 


Just Wire or Write 
for details to 


TA ESO ee 


THE ; EVERSTICK ANCHOR CO. 


ate 3aeR 


CCMPANY Hartford 6. Cs 


OMe. 



































































COHARDITE 


INSULATED TOOLS 


Reduce 
accidents 







#21 
Socket : 
aes and service 
$1.25. interruptions 


An ideal meter- 
man's tool that 
will greatly re- 
duce the possibil- 
ity of damage through 
short circuits caused 
by the tool Walden 
Worcester Spintite type 
forged and tempered steel 
blade, hardened socket. 
COHARDITE insulated to 
the socket head. Available in 

5/16", ¥%", 7/16" and '/" hex nut 

size. Every tool tested to its full rated di- 
electric strength of 20,000 volts for one minute 
RMS before it leaves our plant. 


A full range of COHARDITE insulated small 
tools carried in stock for meter and distribu- 
tor departments. 










Send for a catalog 


The Connecticut Hard Rubber Co. 


448 East Street, New Haven, Conn. 













Why Dig W 


You Can Push? 


No. R-334R — 








Jack. 
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This powerful pipe pusher and 
puller saves man-hours by elimi- 
nating much trench digging and 
tunneling under drives, tracks, 
ie walks and lawns. Speeds installa- 
~ tion of metallic conduit for lead 
cable. Correctly designed jaws 
prevent damage to pipe. Reversi- 
ble carriage permits change to pipe 
puller without reversing the com- 
e plete unit. Ask fornew Catalog 44. 


= HY ORAULIC 


LEVER - SCREW - 


Jacks 


Templeton, Kenly & Co. 
Chicago (44), Illinois 


Better, Safer Jacks Since 1899 


ORE 
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LETTERS 
TO THE EDITOR 


Transformers and Lightning 


To the Editor of Evectrica. Wor.p: 
The article “Better Maintenance 
Betters Transformer Performance” in 
the November 13, 1943 Exvectricat 
Wortp analyzes the service perform- 
ance” of a sizable group of transform- 
ers. This experience record is not 
only of interest to those who are vitally 
concerned with transformers but, in my 
opinion, is a type of information that 
has been notably missing in published 
material. In reviewing a record of this 
kind there are always some questions 
that arise and in the November 13 ar- 
ticle additional data on the following 
items might be enlightening as far as 
the effect of lightning is concerned: 

1. What is the lightning intensity in 
the area in which these transformers 
are used? 

2. What proportion of failures oc- 
curred during lightning storms or might 
be credited to the effect of lightning? 

3. How many transformers were at 
locations where there was no lightning 
protection and what percentage of fail- 
ures occurred in such equipment? 

I do not mean to imply that all fail- 
ures during lightning storms are 
caused by lightning but there are cer- 











tain types of insulation weaknesses. no | 


doubt, that result in failure from light- 
ning voltages which would be harmless 
to strictly good apparatus. There is 
good evidence that the types of in- 
sulation weaknesses that lead to light- 
ning failures are sometimes entirely 
different from those that lead to 60- 


cycle failures. It. therefore, follows | 


that a knowledge of the lightning fail- 
ures is very important in determining 
just what maintenance operations 
should be carried out in order to mini- 
mize the failures experienced in such 
equipment as that described in the No- 
vember 13 article. 

E. W. Whitmer 

American Gas & Electric Service Corp. 
New York 

(From the same source from which 
the November 13, 1943. article came 
we have ascertained the following 
items in reply to Mr. Whitmer’s queries: 

1. Records of the U. S. Weather 
Bureau for a number of years show 
lightning intensity where these trans- 
formers are in operation of 50 thunder- 
storm days per year. 

2. Percentage of all failures’ occur- 
ring during lightning storms or at- 
tributable to the effects of lightning 
was 60 percent in the year 1942 and 
64 percent in the year 1943. 
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Every phase of 
electrical maintenang, 
and repair work 

covered in this Library 
































































_ 5 volumes of practic 
how-to-do-it informati 
Every man concerned with the care 
repair of electrical machinery should }, 
these practical books, with their help 
tables, diagrams, data, methods and kis 
Every one of the five volumes is jamy 
to the covers with sound, how-to-do jt ; 
formation—the kind you have to have 
anything goes wrong. Liberal use has be 
made of practical data and practice in 
pair shops so as to combine the good 
tures of a library of methods with hej 
book information covering these meth 


and Repair Library 
2042 pages, 1721 illustrations and disg 


These books show you how to 


—install all types of motor and generat 
un:ts: 
-—locate breaks in armature windings ay 
do a workmanlike job of rewinding: 
—know just what is wrong with an ex 
trical machine and take charge of is 
stallation and maintenance work: 

—tmake accurate tests of switchboards an 
apparatus and correctly balance th 
power with the load; 

—handle every sort of wiring job; 

—show competence. whether it be in th 
use of a Stillson wrench or a Whea 
stone bridge. 


Includes trouble-shooting book 


Now. in addition to four well-known practi 
books on all details of testing, connecting. revi 
ing, installing and maintaining electrical machi 
ery, the Library includes Stafford's Troubles 
Electrical Equipment, a handy book giving hel 
maintenance information, special trouble-sboti 
charts, explanations of symptoms and cases 
machinery troubles, specific remedies, etc. J 
revised library gives you the ability to bs 
bigger jobs with surety of results. 


10 days’ examination 
Easy monthly payments 
We want you to examine this Library for 10 day 
ant the end 


you don’t want them at of that time, ceva Th 
no obligation to keep them. On the other hand if 
decide you want the help these books can give, stat! CE 
Soca pened Nig wil ion hats been sat 

are yours, wi you ve o 





McGraw-Hill Book Co., Inc., 
330 W. 42nd St., New York, N. Y. 

Send me Electrical Maintenance and Repair Libre 
volumes, for 10 days’ examination. If I find the 
satisfactory, I will send you $1.00 in 10 days, snd $ 
@ month until $15.00 has been paid. Otherwise I ¥ 
return the books postpaid. 


For 
pos! 


GAGMALUES 2 occ cccccvoccvcebeccrcvoccocccesescossett 
BOGTOED occ cescccvcccccceccccerscoscccoescssssss® Safe 
City and State... ...ccccsccccccvcscesseer® 
M 
Firm or Employer.......--csccsecseesess vente 
weit 330 
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Jse LAVOLAIN ball and socket beads for 

nsulating bare wire. Heat resistant. High 

4i-electric and mechanical strength. Made 

, U.S.A. Quality beads at low cost. 

Quickly applied. Flexible. Beads shown 

shove are approximately half actual size. 
k for price list and samples. 


STAR PORCELAIN CO. 


5] Muirhead Ave. Trenton, N. J. 


prema) 


ETAL MARKERS 
ADILY VISIBLE 


pgardless of weather, 
pu can read the Pre- 
ox Markings. Costs 
ss than stenciling. Get 
tails. 
= 


| i 
i ad = aah @ b.¢ POGWUWETES 
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ivision Chisholm-Ryder Co., Inc. | 
18 Highland Ave., Niagara Falls, N. Y. 


NEW 


WRITE 
FOR CATALOG 
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QUICK-START 


FLUORESCENT LAMP BALLAST 


THE ACME ELECTRIC & MFG. CO. 
Cube, N. Y. Clyde, N. Y. 
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The McGRAW 


CENTRAL STATION DIRECTORY 
presents the latest, most ac- 
curate coverage of war-time 
changes in 


ELECTRIC UTILITY 
operations and personnel 


For intelligent, productive wartime and 
postwar planning or selling, the McGraw 
Central Station Directory should be in 
the hands of every executive responsible 


for such plans. Write for complete 
information, 


McGRAW-HILL PUBLISHING CO. 
230 West 420d Streofe Mow York City 


3. In the year 1943, 1,389 trans- 
formers had no lightning protection. 
that is 59 percent of the total number 
of the transformers are unprotected, 
and this 59 percent experienced 60.5 
percent of all lightning failures. 

In the year 1942, 60.7 percent of the 
transformers were unprotected, and 
they experienced 73.5 percent of light- 
ning failures. Average for the four- 
year period 1940-1943 was 1,425 un- 


protected transformers. that is 62.4 per- | 
cent of the total number in service. | 
and they experienced 66.6 percent of | 


the total lightning failures.—Epitors ) 


| Insulator Washing 


To the Editor of Evectricat Wort: 


I agree with practically everything | 


in the recent article on insulation 


| washing except the attempt to make | 

| such a technical job of it. 
As early as 1932 the Louisiana Sta- 

tion of Gulf States Utilities Co. in | 


Baton Rouge. Louisiana, being faced 
with poor climatic conditions and high 


concentrations of caustic from local | 


chemical manufacturers. evolved a 
similar scheme for washing the 66-kv. 


and 33-ky. substations, insulators and | 


transformers. 


Except for grounding the hoze noz- | 
zles and working from both sides of the | 
equipment simultaneously no special | 
precautions were taken and the regula- | 


tion fire hose and 3-in. fire protection 


lines at 90 pounds pressure were used. | 
J. Stuart. El] Paso Electric Co. | 


El Paso, Texas 


(The article was accepted and pub- | 
lished because it was felt that confi- | 


dence in things done at 11, 33 and even 


| 66 kv. often falls short of reaching to | 


132 and 220 kv. Readers of the pres- 
ent articles will do well to recall what 
the originators of the procedure have 


been doing successfully for several | 


years. Epitors) 


NEMA Committee Will 
| Handle Excise Taxes | 


Because manufacturers’ excise taxes 
are applicable to the products falling 
within the scope of a number of sec- 


| tions of the National Electrical Manu- 
facturers Association. the appointment | 
of a NEMA committee to handle this 
subject was authorized by the Board | 


of Governors at its last meeting. 


The president will name the com- | 
mittee which will be composed of rep- | 


resentatives of the interested sections 


-namely, household refrigeration, elec- | 


tric range. electric water heating. do- 
mestic appliance, electric fan and coun- 
ter appliance. 
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Reel Facts. 


You can pay $25.00 to $30.00 each 
year for cheap flimsy payout or take- 
up reels, but if you are interested in 
TIME COSTS you can pay $6.10 per 
annum for Matthews Adjustable 
Reels shown above and below, be- 
cause they will last at least 10 years. 


Here is what one customer wrote 
us in September, 1937, after they had 
had over 10 years’ service from 50 
Matthews Reels :— 


“This will reply to your letter re- 
questing our opinion of the Matthews 
Adjustable Reels now used by us in 
distribution work. 


Our operating men have found this 
reel to have necessary sturdiness to 
withstand the general rough handling 
which is incident to this class of 
work, as well as the simplicity of de- 
sign which permits ease of mounting 
or removing coils. The adjustable 
feature which holds coils tight when 
paying out wire is also regarded as a 
valuable adjunct. 


In recent rural line extensions 
these adjustable reels were mounted 
on top of truck which moved along 
paying out wire on the ground. This 
method was used in order to reduce 
cost for this type of construction. 


This covers in a general way our 
opinion of your reel. Hope this in- 
formation will answer the questions 
you had in mind.” 


Use for paying out or taking up. 
Send a trial order at our risk. 


W. N. MATTHEWS 
CORPORATION 
ST. LOUIS, U. S. A. 









BARKER & WHEELER 


Utility and Industrial Valuations, Design and 
Construction of Power Systems, Water Supplies, 
Sewerage and Sewage Disposal, Factory uc- 
tion and Cost Control Systems, 


11 Park Place, New York City 
36 State Street, Albany, N. Y. 








BLACK & VEATCH 


Consulting Engineers 


Water, Steam and Electric Power Investigations, 
Design, Supervision of Construction, Valuation, 
Tests and Laboratory Service. 


' 
| 4706 Broadway, Kansas City, Mo. 
| 
| 








E. J. CHENEY AND CO. 


ENGINEERS AND CONSULTANTS 


Design, Supervision of Construction 
Rehabilitation Engineering, Reports, Studies 


i 

i 

' 
| Valuations, Economic and Business Surveys 
61 Broadway New York 


HUGH L. COOPER & CO. INC. 


General Hydraulic Engineering, including the 
design, financing, construction and management 
of hydro-electric power plants. 





30 Rockefeller Plaza New York 





DAY & ZIMMERMANN, Inc. 
ENGINEERS 


i Design - Construction Management 
i Investigations and Reports 


PHILADELPHIA 


NEW YORK CHICAGO 


Packard Building 


DOBLE ENGINEERING COMPANY 


Electrical Insulation Engineers 
Field Testing and Maintenance of High Tension 
Insulation, Special Froblems in Electrical Com- 
munications. 
Office and Laboratory: Medford Hillside, 
Boston, Mass. 


Branch Office: 20 N. Wacker Dr. Chicago, Il. 





Ebasco Services Incorporated 
Industrial Division 


Design and Construction 
Financial and Operating Consultation 
Investigations and Reports 
Consulting Engineering 


Two Rector Street New York 





ELECTRICAL TESTING 
LABORATORIES INC. 
Field and Laboratory Tests 







Electrical ® Mechanical ¢ Physical 
Chemical 
INSPECTION © ANALYSIS ¢ RESEARCH 





CERTIFICATION 
2 Kast End Avenue at 79th St., New York 21, N.Y. 





H. F. FERGUSON 


Consulting Electrical Engineer 


Expert advice on location and purchase of right of 
way. 
layouts & 

parisons. 


Industrial plant surveys. Rate com- 


28% Alameda Avenue Youngstown, Ohio 







ROBERT E. FOLEY 
CONSTRUCTION CORPORATION 


Rural Lines—Transmission Lines 
Fire Alarms—Telephone Lines 




















48% Griswold Sr. Binghamton, N. Y. 









PROFESSIONAL SERVICES 


FORD, BACON & DAVIS, Inc. 


ENGINEERS 
D2SiGN * CONSTRUCTION 


VALUATIONS ¢ REPORTS 
New York—PDhiladelphia—Washington—Chicago 


FRANK F. FOWLE & CO. 


Electrical and Mechanical 


ENGINEERS 


35 East Wacker Drive Chicago, III. 


PAUL E. GERST & CO. 


CONSULTING ENGINEERS 
We specialize in electrical Product Design in con- 
nection with the Field of electrical rotating ma- 
chinery, Transformers, controls, Appliances, Fans 
and Blowers, and electronic devices. 


205 W. Wacker Dr. Chicago, Ml. 
Eng. Bldg. State 5309 





GILBERT ASSOCIATES, Inc. 


Engineers and Consultants 
DESIGN, CONSTRUCT, OPERATE & MAINTAIN 
INDUSTRIALS AND PUBLIC UTILITIES 
Reports _« Rates ¢ Labor relations « Safety « 
Purchasing * Costs ©¢ Laboratory 


61 Broadway . National Press Bldg 
New York Reading, Pa. ~ washington, D. C. 





FREDERIC R. HARRIS, INC. 


ENGINEERS CONSTRUCTORS 





MANAGEMENT 
NEW YORK 





Knoxville Houston San Francisco 


HAUG & DRUM 


RESEARCH LABORATORY 
ELECTRICAL CONSULTING ENGINEERS 


Electronics - Industrial Controls - Street Lighting 
Generation - Transmission - Distribution 


255 Hazel Ave. Glencoe, II. 
(A Chicago Suburb) 


HENKELS & McCOY 


(Electric & Telephone Line Conatruction Co.) 

Wood pole transmission lines 

Electric Distribution and maintenance 
Philadelphia, Pa 


HOOSIER ENGINEERING 
COMPANY 


Erecting Engineers 
Transmission Lines, Substations 


46 So. Sth St., Columbus, Ohio 
327 South LaSalle Street, Chicago. M1. 
136 Liberty St., New York 





WILLIAM S. LEFFLER 


succeeding 
CHARLES F. LACOMBE-—WILLIAM 8S. LEFFLER 
Engincers—Economists 
RATE RESEARCH FOR SALES RESEARCH 
moO 


POST-WAR PLANNING 
Cost Analysis Rate Cases 
Noroton, Connecticut 





CHAS. T. MAIN, INC. 


Engineers 


Boston, Mass. 


Electric, Steam and Hydraulic Projects. 
Investigations, Reports, Designs and 
Appraisals 
























J. H. MANNING & COvsp 


ENGINEERING 
SERVICES 


120 Broadway, New York 























DANIEL W. MEAD 
F. W. SCHEIDENHELM 
Consulting Engineers 
Hydro-Electric Development, Dams, W ater Sy 


Flood Control, Engineering Problem. relating 


Water Rights and Water Power Lay. Appraisa) 
New York City, 50 Church st. 




























ARTHUR L. MULLERGREN 


Engineering-Management 
Public Utilities—Natural Ga; 
Kansas City, Mo. 





PUBLIC UTILITY ENGINEERING 
& SERVICE CORPORATION 


Consulting Engineers 
Operation ym 
Steam—Hydraulic—Gas 
La Salle St 










Design 











231 § 





Chicago 4 tl 





Recording & Statistical Co 


BILL ANALYSIS—CONSUMPTION 
STUDIES 
THE ONE-STEP METHOD 


Bill Frequency Analyzer 
102 Maiden Lane 









SANDERSON & PORTER 


Engineers and Constructors 






for the 
FINANCING—REORGANIZATION— 
— —CONSTRUCTION 


INDUSTRIAL and PUBLIC UTILITIES 
Chicago New York San Frane 















SARGENT & LUNDY 


ENGINEERS 
14¢ South Dearborn St. 
Chicago, III. 












STONE & WEBSTER | 
ENGINEERING CORPORATIONS 


Design and Construction 

Reports ¢ Examiinations ¢ Appraisal 
Consulting Engineering 

LOSTON « NEW YORK « CHICAGO « HOUSTS 

PITTSBURGH ¢ SAN FRANCISCO « LOS ANGF 















THE J. G. WHITE 
ENGINEERING CORPORATION 


Engineers — Constructors 







New York, N. Y. 












WELSBACH ENGINEERING AN 
MANAGEMENT CORPORATIO 


Engineering - Electrical Constraction Hay, 
Management - Electric and Gas Ste, 

Lighting Maintenance 
1500 Walnut Street Philadelphia 2. F 












SEARCHLIGHT 
SECTION 


(Classified Advertising) 


Continued on pages 166-167 





A 
rarseaneqnsesmpensonsonner rast: 
~ 
pra WANTED 


OIL ENGINEER 


man with suitable background 
o can be quickly trained in the 
snufacturing of coils. Experience 
coil forming processes and in- 
RINGEmmmlation problems desirable. Excel- 
ON t post-war prospects. Write the 
‘vcalm™mpervisor, Technical Employment, 

inion Bank Building, Pittsburgh 22, 


nnsylvania. 


-orp Mimestinghouse Electric & Manufacturing Co. 


‘ 


REN 


as 


AOORORUDORDORORREDORRORE ADE TEOERERERORROROCR ROR ORRORSRAReHEOeeeOReneReReeeeeneeneeseR: 














Electric Motor 


DESIGN ENGINEERS 


prominent electric motor manufacturer needs 
ithe services of four design engineers. 

ll of these engineers must be thoroughly 
ualified to design special fractional and in- 
egral horsepower motors. They must be more 
than just copy engineers. They must be men 
with new and forward-thinking ideas based on 
practical motor design experience. 

One of these men should be a top-flight man 

with administrative ability to supervise the 

work of others. 

In reply, give all important particulars of 
ucation, past experience and salaries earned. 


tox 132, DOREMUS & CO. 


120 Broadway New York 5, N. Y. 





OT 





POSITIONS VACANT 


‘TED by large utility in middle west elec- 
cal engineers familiar with design, opera- 
and maintenance of transmission and dis- 
tion systems, also draftsmen for general 
ting and design work. These are perma- 
positions. and offer advancement to quali- 
applicants. State details of age, education, 
TION merience, Graft status, salary expected and 

lability. Send photo with your reply. P-716, 
ae 520 N. Michigan Ave., Chi- 
ai, . 


4 sae 





DUCTION ENGINEER — fractional h.p. 
pctric motors. Should have specialty back- 
din single phase motors, having devoted 
t effort to efficient mass production. Line 
have limited size range. Engineering de- 
experience desirable for development of 
rs for tooling and production. Permanent 
~ 1 with outstanding Southern Cali- 

4 manufacturer entering household ap- 
> fleld. Send detail of expérience and 
nal qualifications to A.W.A., Box 68, Sta- 
K, Los Angeles, California. 


GEE 



















EMPLOYMENT SERVICE 


RIED 
rvice of 
tes for 














POSITIONS — This advertising 
34 years’ recognized standing ne- 
; high salaried supervisory tech- 
and executive positions. Procedure will 







A i 








10 ndividualized to your personal require- 
T ~ and will not conflict with Manpower 
nission’s. Retaining fee protected by re- 


ton Provigior 
ion 


trea y 









: Identity covered and present 
re °tected. Send for details. R. W. 
ne. 262 Delward Bidg., Buffalo, N. Y. 


(Continued on page 166) 
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Ingenious New 


Presented in the hope that they will 
prove interesting and useful to you. 


Revolutionary Hy-cycle Automatic Arc 
Provides Complete Control of Arc and Heat 


At last, a development that automatically starts 
the arc before the welding electrode actually 
comes in contact with the work! Eliminating 
the “pecking” or “‘scratching’’ that so often 
creates tension and operator fatigue. Its many 
advantages contribute largely to saving time 
and labor because an operator can be trained in 
far less time than usual, and higher speeds can 
be obtained. This hy-cycle automatic arc unit, 
called ““Missing Link,”’ permits the operator to 
weld with any welding rod, bare steel or alloy. 
Rods that could not be used before can be 
burned with ease—such as bare mild steel, dust 
coated, reverse polarity, aluminum, bronze, 
stainless steel, etc., AC or DC. 


One of its most important advantages is weld- 
ing light gauge. Light gauge requires low heat 
—making many jobs almost impossible for or- 
dinary methods. Since the “Missing Link” 
starts automatically on as low as one ampere 
of heat, the welding of light gauge sheet can be 
done with surprising speed with no time out 
for “pecking” and “sticking.” 


You all know that our fighting men need the 
finest quality materials that we here at home 
can produce. That goes for Wrigley’s Spear- 
mint Gum, too. Although our stock pile of 
quality raw materials is getting lower and lower 
we are maintaining our standards of quality. 
Naturally, we are forced to limit production. 
So we are giving priority where it is needed 
most—and where you want us to—our fighting 
men and women overseas only. Because chew- 
ing gum is essential to them—they are getting 
all of our limited production of Wrigley’s 
Spearmint Gum. 


You can get complete information from 
Mid-States Equipment Company, 2429 South 
Michigan Avenue, Chicago 16, Illinois. 
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Technical Methods 


and overhead 





Simplifies welding vertical 





Makes it easy to weld light 
gauge work 


Y-135 
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SEARCHLIGHT SECTION 


BUSINESS e 


UNDISPLAYED RATE: 
(Not available for equipment advertising) 


15 cents a word, minimum charge $3.00. 
(See { on Box Numbers.) 

POSITIONS WANTED (full or part-time in- 
dividual salaried employment only), '/2 above 
rates, 


PROPOSALS, 75 cents a line an insertion, 


OPPORTUNITIES 


INFORMATION: 
BOX NUMBERS care publication New York, 
Chicago or San Francisco offices count as 10 
words additional in undisplayed ads. 
DISCOUNT of 10% if full payment is made 
in advance for four consecutive insertions of 
undisplayed ads (not including proposals). 


© EQUIPMENT—USED or RES, 


DISPLAYED RATE: 
The advertising rate is $7.00 per inch for 4) 
advertising appearing on other than «© cop. 
tract basis. Contract rates quoted on reques. 


AN ADVERTISING INCH is measured %, inch 
vertically on one column, 3 columns—30 inche; 
—to a page. E. W. 


NEW ADVERTISEMENTS received by 10 A. M., Aug. 11th will appear in the Aug. 19th issue subject to limitations of space availab!e 


RADIO ENGINEERS WANTED 


Radio Engineer for installa- 
tion, maintenance and servic- 
ing essential electronic equip- 
ment in United States and 
abroad. Electrical background 
and practical radio experience 


required. Age 28-40. Salary 
$3600 up plus living expenses. 
Wire or write Radio Division, 
2519 Wilkens Avenue, Balti- 
more 23, Maryland for appli- 
cation forms. 


WESTINGHOUSE ELECTRIC & MANUFACTURING CO. 


SALES 
EXECUTIVE 


A prominent manufacturer in the 
electrical industry is looking for a 
Sales Executive to plan its postwar 
expansion program and to lay out 
an aggressive sales campaign for an 
old, established, well-accepted line 
of fractional horsepower motors and 
other industrial electrical equip- 
ment. 

The applicant must have broad 
sales experience and have directed 
salesmen, advertising, and promo- 
tion. He must know the electrical 
industry, the avenues of marketing 
to manufacturers of equipment re- 
quiring electrical devices, be capa- 
ble of planning an aggressive sales 
promotion and supervising its exe- 
cution. In reply, give full particu- 
lars of education, past experience, 
salaries earned, and when available 
for employment. 

This is a big job for a big man. 


DOREMUS & COMPANY, 


BOX NUMBER 136 
120 Broadway 
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WANTED 


ELECTRICAL ENGINEERS 


Needed in connection with the manufac- 
ture of a wide variety of new and ad- 
vanced types of communications equip- 
ment and special electronic products. 
Openings available in St. Paul, Minn., 
Eau Claire, Wisc., and Chicago. Apply or 
write, giving full qualifications and fur- 
nish snapshot. 


D.L.R.—Employment Dept. 


WESTERN ELECTRIC COMPANY 
Chicago 23, Ill. 


Hawthorn Station 


ELECTRICAL ENGINEER WANTED 


engineer wanted who is ex- 
ad in industrial plant cones to 
work in mechanical engineering and draft- 
ing office of a manufacturer of electrical 
conductors located in New York State. 


P-722, Electrical World 
330 West 42nd St., New York 18, N. Y. 


PLANT SUPERINTENDENT 


For electrical equipment manufacturer; one who 
can coordinate the flow of materials and parts, 
manufacture and assembly, to secure maximum 
production. Must understand efficient operation and 
be a good labor-relations man. 


P-724, Electrical World 
330 West 42nd St., New York 18, N. Y. 


—-PRANSFORMERS-— 











STATION M 


BOUGHT and SOLD 


We have several thousand transformers in stock for prompt 
shipment, and invite your inquiries. 


PIONEER TRANSFORMER REBUILDERS 
We rewind, repair and redesign all makes and sizes. 
One Year Guarantee 


THE ELECTRIC SERVICE CO., 


“AMERICA’S USED TRANSFORMER CLEARING HOUSE’’ 
Since 1912 


INC. 


CINCINNATI 27, OHIO 
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POSITIONS WANTED 
(Continr-d from page 165) 


ELECTRICAL ENGINEER, long utility 

ence in planning and design with ope tin 
and maintenance background, expert jn , 
and generating stations, overhead and unde 
ground lines and distribution ay ailable 9 
short notice. PW-717, Electrical World. 
Michigan Ave., Chicago 11, IL 


POWER SALES ENGINEER. graduate pr 

desires new connection. Experienced 
phases industrial and commercial power «| 
with excellent record backed up with we 
rounded experience in distribution engineer 
construction and operation. Excellent rete 


ences. PW-725, Electrical World, 520 N. yic« 

igan Ave., Chicago 11, IIL 

ENGINEER, 43, married, degree, private ay 
electric utility experience in design, constrod 


tion, and management. Desires managem 
position with utility or engineering with 
ufacturer with minimum travel. Salary % 
minimum. PW-726, Electrical World, 529 
Michigan Ave., Chicago 11, Ill. 


ENGINEER specialized in utility rate and o 

problems, also broad experience in the { 
dustry gained during sixteen years with o 
consulting firm. Responsible and _ successt 
handling of Commission negotiations in ra 
cases and allied matters. Work includes stea 
power plant and gas plant operating prob! 
electric and gas distribution, consumer bi! 
market research, load building, deprecia 
determination, original cost, analysis of « 
ing expenses and rate of return. Have re 
from government agency. Desire respor 
position requiring keen analytical mind 
structive imagination and ability of ac 
plishment. American, age 42, excellent he 
pleasing. PW-727, Electrical World, 
42nd St., New York 18, N. Y. 








GRADUATE ELECTRICAL engineer—Age + 
married. 
including operation, 


sales, advertising rat 


contracts and public relations. 15 years @ 
which have been in a supervisory or execu" 


position. Desires position with public 
as general sales manager or operating manage 
Location immaterial. PW -728, Elect 


World, 330 W. 42nd St.. New York 1% N Y 


ELECTRIC MOTOR 
WANTED 


New or used electric motor. 3 h.p. or 5 h.p. singit- 
phase 60 cycle 110-220 volt 900 or 1200 ©." 
Electrically reversible type (brush riding). His? 
starting torque for elevator service. Wire or writ 


PICK MFG. CO. 
West Bend, 


Wisconsis 


OAOT END E Nees onenennENNTe! 











Power Equipment 


Released by Utilities & Industrials 


# Turbines, Generators, Steam and 
Oil Engines, Boilers, Motor Gen- 
erators, Rotaries "Transformers, 
Motors, Compressors, Induction 
Voltage Regulators, Oil Circuit 


Breakers, etc. 
Service backed by 40 years’ 


BREW, WOLTMAN & CU. 


52 € Swill St., New York 7, 


experience 


“epnennenenseceenacennenscncconacenencneneneceanecsensanencenencacececenecegeececencnentes 





©Xper 


21 years public utility experienc 


















| @ SEARCHLIGHT SECTION ® 
SUCCESSFUL OPERATION GUARANTEED 


Every Machine in This Ad is Owned Outright By Us 



















D C MOTORS MOTOR GENERATOR SETS A. C. MOTORS 
HP Make Type Volts Speed pis 3 ph. 60 cycle 3 ph. 60 cycle 
050 GB. MPC 550 130 1—1500 KW GE 275 V. Gen. d.c. to 2100 HP 2200 V. 
120 Whse. Compen. 550 600/720 1—1500 KW Whse 250 vy DC to 2100 HP 4400/2200 v. Synchronous 
| 0). Ga ee 660 600 1—1000 KW Whse 600 V. Gen. d.c. to 1400 HP 4000 V. H 
625 GE. MPC 500 130 11000 KW G. E. 250 V, DC to 1400 HP—2300 V. P Make Type Volts Speed 
400 GE. MPC 600 650/900 1—500 KW G. E. 250 V. DC to 700 HP—440/2200 V. 2— 2100 G.E. ATI 2300/4600 514 
500 G.EB MPC 230 900 1—500 KW GE 600 V. DC Gen. dc. to 700 HP— 1— 600 Al. Ch. 2200 720 
500  Whse. Compen. 250 240/720 2200/13200 V. Syn. Motor with Exciter. I— 400 G.E. TS-7647 2300 720 
350 G E. ad 0 oe ann 1 358 KW G. E. 220 ¥ AC Gen. d.c. to 500 HP 250 v e 7 vo, ATI a. 1208 
200 3.E. MC > motor. ae , 
| 00 «|G E. MPC 230 275/550 1250 KW G. E. 250 V. DC to 375 HP—440 V. oe ia5 a. ATI a. ieee 
) 250 G.E. C d 1—300 KW G. E. 250 V. DC to 400 KVA—2300 ra Vhse. y ‘ 
250 Al. Ch. a38 g36 1—75 KW G. E. 125 V. Gen. to 120 HP 1K 400/2300 — .E. TS-7556 220/440 600 
200 Whee. ze TES aes 1—50 KW GE 125 V. Gen. to 75 HP KT 4000/2300 V. Slip Ri 
175 Whee. Sm. 35 Saevaae 1—35 KW Whse 125 V. DC to 53 HP—440/2200 V. Pp King 
150 Gr Wh. CMC-65H 550 —:1200 1—25 KW G. E. 250 V. DC to 40 HP—220 V. 1— 1200 Cr-Wh. 801-Q 2200 237 
3 yhse. SK-185 110 450/1340 — Whse. CW 2300 720 
130 Oe” §=—C0-1832 a30 aoe TURBO GENERATOR SET i $90 Whee. CW 440 357 
100 GE. or ooo IIe a0 1—500 KW, Whse. 625 Kva., 440 V., 3 ph., 60 cy., 2— 600 GE. IP 440/2200 720 
100 3.E. RC-38 330 «600 3600 RPM with Parsons 145/175 lb. condensing tur- I— 450 Whee. Cw 2200 875 
100, oe SK-183 330 450/900 bine complete with jet condenser and accessories. 1— 400 G.E. IP 440/2260 600 
75/10 pe $ y i— 400 Ai. Ch. 2300 505 
5 GE GK-183 —-380.—-860/1100 ROTARY CONVERTERS I- 300 GE.” IM 2300/4000 257 
60 El. Dy. 258 230 25, 1050 60 cycle i— = Whee. Cw 440 BRS 
50/60 Cr. Wh. 6! i 230 KW Make Speed D.C. Volt Trans. Volts I— 250 G.E. MT 4000/2300 257 
6 Cr. Wh. CMC-81H 230 300/900 : 
3 GE.  RC-19 230  400/1200 1— 1500 Whse, 720 600 2300 1— 200 Whse. CW 2200 14 
oe e 1— 1500 Whse. 600 600 11500 1— 200 GE. IM 440 
1 1250 G.E. 720 250 2300 1- 150 Whse. CW-772C 2200 1160 
TRANSFORMERS 1— 1000 GE. 900 600 13200 i— 150 G.E. IM-17 2200 435 
_ rhse. 00 250 22000 
KVA Make PH Type Voltage i— 1000 Whse. 900 600 11000 Squirrel Cage 
1667 Pitts. 1 OISC 13200x2300 i— 750 3.E. 1200 600 2300 1— 500 G.E. 1-17B 2200 695 
1050 G.E. #3 WCTH 11000445 ‘ = ‘oe we saan nS 13200/2300 1 300 G E Ik 3200 600 
600 G.E. 3 HT-OISC 11550x2200 ‘ 2 / ~_ 3.F. 23 4 
on 1 375 G.E. 1200 250 6600/2300 I— 175/112 G.E IK 440 900/720 
333 Moloney : core 22000/ 1a 2— 300 GE. 1200 600 2300 I— 125 Whse cs 220/550 1150 
333 ; 1 OISC 2400x220 
bo ~ i H-RP 13200%575/1 150/230 ie ae SYNCHRONOUS CONDENSERS 
300 Pitts. : 208/120 3.E. 225/275 13200/6600 — 1000 G.E. 2200/3 
300 Packard 1 OISC 2200x220/440 I— 500 G. 750 225/275 13200/6600 = 900 GE. ATI 3200 3000 1200 
200 G.E. 1 H-IDD 26400x115/460 All units can be furnished with AC and DC controls. i-- 750 G.E. ATI 220/440 900 











§ What are your requirements? 


units up to 5000 kw — Sia Al 
available in stock. COMPANY INC. 


Main Office & Shop: 51 HOWELL ST., JERSEY CITY, N. J. 
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g Tretia . i 
: i iz 
2—1500 KW MOTOR : FIEMPHILL & CO. Inc. i 
i aia 7205 ENGINEE aS AND EQUIPMENT E 
| i 
i N. Y. G. Tol.: LOngacre §-3227—N. J. Tel.: UNIon 3-2600 : 
i MOTORS MOTOR GENERATOR SETS : 
2—1500 KW Westing- : 3 PHASE 60 CYCLE 1—T50 Kw. 250 volt, Allis-Chalmers, synchronous. : 
re 44 z 1—500 HP, 900 RPM. 440 volt, Lincoln slip ring 2- VOI, Sy CRneneS S70 : 
je house 250 volts com- fi: 1250 HP” 300 RPM. 440 volt. G.E. slip ring 1— 75 KW, 125 volt, General Electric, squirrel cage. = 
ti s - 8 : 1—300 HP, 720 RPM, 2200 volt, G.E. slip ring TRANSFORMERS i 
mutatin interfield Bi 1—250 HP, 600 RPM, 4000 volt, G.E. syne. : 
: : | | RB RE Rr Bee Gea. § © | FMB Rye Se ua mala some tame 
uti" ° — : ¥. r 3— VA, Pittsburgh, volts. s 
t poles, direct-connected = 1—150 HP, 1800 RPM, 440 volts, G.E. sa. cg. 3150 KVA, G.E., 33-000 2300/4000 Y. = 
ef b b + : Z vi . tg i weal 4b ah Al ch os cage 4—150 KVA, G.E. 2400/240/480 5 
tricg ~ = 1— . volt, Al. Ch. sl. rg. 3—100 KVA, Westinghouse, 11,430/250 volts. = 
Y on su ase To : 2— 75 HP, 1200 RPM, 2300 volt, G.E. vertical 3—100 KVA, G.E., 2200-220/110 volts. : 
2 2250 KVA Westi z 1—100 KVA, Pittsburgh. 1375/2750 110/220 rolts. z 
ae esTing- B: D. C. 230 VOLTS 3—100 KVA, Westinghouse, 13200 250 volts. : 
he h i 2—450 HP, 400 RPM, General Electric MPL. sag PE ey a pd : 
- = ’ . Ma. nera. ic = 
ouse syncnronous mo i 1380 HP: {60 RPM: Electro Dynamic. 7 ' 
tors, 3 phase, 60 cycle, Bi : 715) Hp: fs0 RPa Plectro Dynamics ALTERNATORS : 
a : 1—125 HP, 600 RPM, Westinghouse, SK. 1—625 KVA, 3600 RPM, 600 volt, G.E. i 
igh 12000 /2300 volts, 360 Ff: 1—100 HP, 625 RPM. G.E. 1—250 KVA, 720 RPM, 230 volt, G.E. : 
mh : 1— 80 HP. Crocker-Wheeler, 600 RPM. 1—225 KVA. 514 RPM, 600 volt, Westinghouse. : 
, RPM : 1— 75 HP, 950 RPM, General Electric 1—200 KVA, 3600 RPM, 240 voit, Allis-Chalmers. 
: i 1— 50 HP, RPM, Westinghouse, type SK. 1—62% KVA, 3600 RPM. 220 volt, Allis-Chalmers. 
sin Con furnish r buil#. or i 5 ENGINE GENERATOR SETS Ei 
eoullt, : i VARIABLE SPEED 230 VOLTS 600 Kw, Terry dual bleeder condensing Turbine 
; oge = £ 1—90 HP, 470/940 RPM, General Electric. y. Z 
good condition as taken : : 1—75 HP, 525/1575 RPM, Electric Denemnis. 1—500 KW, G.E., 3 ph., 60 cy., 480 volt, bleeder. i 
f $ =: 1—35 HP, 500/1500 RPM, Westinghouse. a. EW Gn ben ee tg" XY * : 
H s —35 , 350/1050 RPM, mic, a » GE, “ cy., volt, cond. z 
it rom service. : 1-30 HP. 223/000 RPM. Crocker: Wheeler 1—200 KW, G.E.. 3 ph., 60 cy., 220 volt, cond. i 
3 oo Z 1 ° era ectric = 
= = 225 HP, 300/900 RPM, Electro Dynamic. TURBO-GENERATORS a 
| a = 1—20 HP, 750/1500 RPM, General Electric. 1—150 KVA, General Electric Generator, Ames Uni- =: 
7 ICAGO ELECTRIC C0 ¢ § 1—13/18 HP. 350/1200 RPM. Electro Dynamic. flow engine. i 
* : = 1—5 HP, 600/1200 RPM, General Electric. 1—62% KVA, Westinghouse Generator. Fairbanks 
d 1314 W c k Rd.. Chi MW : = 1—5 HP, 450/1800 RPM, Crocker-Wheeler. company engine. : 
. - Cerma . cago, fil. . . . : 
: 9° i Complete Line of A.C. and D.C. Motors and Generators : 
n TEE. O86 OOO SORE RES SESEROONDSSE SOS ERE SOEESOESELEOSSU EDO SODER NDE E SEF SS FERN SESS IORES SpUREPEEDOOUROTTTTRSSOSTTED 1/0 FFT ERTL OT FENERODTTNTDOLEEEEEEESECROEDTOSEOROLDE DER OEESOEDGCDEDECEROR SEER ERS ESOTONOREHerESeeseeeES: ene OOROOTEERORENERDOREOEEOEOEEREEEeetOReeeceetceneEtottTese eeeceneecsoenertes 
it . . 
10-Ton Electric Locomotive NEWand USED EQUIPMENT AVAILABLE 
Baldwin-Westinghouse, 600 v., D. C. Good for 
¢ Condition. Immediate delivery. = 


Power Plants, Sub-Station, Transmission Lines and Construction 


IRON & STEEL PRODUCTS, INC. Send for new list . .. to 





Oe 


39 YEARS’ EXPERIENCE —APPARATUS EXCHANGE— 
13438 r 
“ANYTHING cantata TRON ar STEEL" | EBASCO SERVICES INCORPORATED, TWO RECTOR ST., NEW YORK, N. Y. 
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INFORMATION 


Good times, bad times, any time— 
the advertisements in Electrical 
World bring you useful, constructive 
information on products and services 
available. Be sure you see all the 
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—§ This Overcurrent Trip Provides Time Delay 


to Avoid Needless Openin 


hic time-delay trip is very 
bmpact for the important duty 
performs. It is attached to 
e circuit breaker directly be- 
path the pole to whose current 
responds and whose opening 
tion it controls. Since, in 
ormal construction, all po 

rigdly connected for open- 
g and closing, response dl the 

e-delay device on one pole 
Hects the action of all. 


T he duai oil-film type of time delay trip has the first 

burpose of permitting starting peaks and similar overcurrents of 
ort duration to occur without causing service to be interrupted. 

t has the second, and equally essential purpose, of opening 
he circuit breaker in instantaneous response to short circuits. 


e ability of the overcurrent device to function positively is 
ntirely a matter of design and construction. The principle of 
te dash-pot, using restraining films, is well known; the appli- 
ation of the principle is the controlling factor. In the I-T-E 
€vice, you have direct response to load conditions; you have 
djustability with ready access to adjusting parts; you have 
his in a rugged, well-designed mechanism. 


or full details, get in touch with the I-T-E representative nearest 
fou, or write to I-T-E Circuit Breaker Company, 19th and 
Hamilton Streets, Philadelphia 30, Pa. 


xa i= 
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Representatives in Principal Cities 
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peers 
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PILLS 
AACA 
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ADJUSTING KNOB, located so that it can be oper- 

ated without removal of parts, permits choice 
of setting at any point between 100 and 200 percent 
of the current rating of the circuit breaker. Location 
is arranged to protect the chosen setting from acci- 
dental movement. 


D This ARMATURE tends to move upward in direct 

response to an overcurrent present in the cir- 
cuit. It is attracted by an electromagnet which is 
energized by the circuit current. The force of attrac- 
tion is approximately proportional to the square of 
the current. 


forms a film between disc and seat, and the 
resists rupture. The pull needed to break the 
film is regulated by rotation of the cup so that seg- 
mented surfaces of seat and disc may offer a desired 
amount of film contact. 


@ This OIL CUP provides a seat for a disc. The oil 
J 
m 


fa’ The DISC is coupled to the armature by a pre- 

4 loadedspring. When the pull on the armature 
is less than enough to further deform the spring, the 
armature movement is resisted by the disc adhering 
to its seat in the oil cup. 


Full upward movement of disc and armature 

produces a corresponding movement of this 
TRIPPER which acts directly on the tripping mech- 
anism of the circuit breaker and causes opening 
action. 


This preloaded SPRING forms a solid coupling 

between the armature and the disc except dur- 
ing short circuits, when the strong attraction of the 
magnet for the armature deforms the spring, allow- 
ing the armature to move free of the disc. 


—~ 
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Linemen and grunts say, 


“once you hoist those 


men. For example, the Kuhlman patented B.I. 
(Bent Iron) core utilizes to the fullest extent the 
many advantages inherent in present-day mate- 
rials. The results of this unique design are lower 
exiting currents, reduced weight and improved 
operating characteristics. 
Write for further facts about Kuhlman Distribu- ELECTRIC COMPANY 
tion Transformers and Kuhlman Power, C.S.P., SAF- 
T-KUHL and Dry Type Transformers and Line 
Regulators. 





























Kuhlman bugs you 


can forget ‘em.“‘ 


Because the Kuhlman engineers are so fussy, util- 
ity maintenance men have it easy—with Kuhlman 
Distribution Transformers. Nearly every day comes 

new evidence of a Kuhlman Transformer’s ability 
to stand up on the job—seldom, if ever, requiring 
anything but routine maintenance. And no won- 
der: Pockets for primary and secondary bushings 
are pressed into the tank to protect bushing seats 
from the weather. Tanks are made of copper- 
bearing steel to resist the havoc of rust and cor- 
rosion. In fact, each component port of a Kuhlman 
Transformer is chosen for its ability to take more 
abuse than it will be required to take on the job. 
Other features too, have made Kuhiman Distri- 
bution Transformers the choice of so many utility 


i SS, Gates Ee, ee Oey MICHIGAN 


Offices in 4O Cities 





